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Chapter  I 
INTRODUCTION 

The  purpose  of  this  report  is  to  document  in  detail,  the  methods 
used  in  the  collection,  editing,  expansion  and  analysis  of  the  travel 
survey  data  for  the  Helena  Transportation  Study  Area.   The  work  elements 
covered  in  this  report  were  accomplished  during  the  time  period  from 
June,  1969,  to  September,  1972. 

Major  mileposts  in  this  study  to  the  current  time  are  listed  "below: 
Spring,  1969  -  Montana  Department  of  Highways  initiates  steps  to  conduct 

a  transportation  study  for  the  Helena  Urban  Area  in  cooperation  with 

local  authorities. 
June  and  July,  1969  -  External  travel  data  survey  was  conducted. 
August  to  October,  1969  -  Home  interview  survey  was  taken,  together  with 

truck  and  taxi  travel  surveys. 
November,  1969,  to  March,  1970  -  Coding  and  manual  edits  were  completed. 
February  to  August,  1970  -  Data  keypunching  and  verification  was  completed. 
January  to  June,  1971  -  The  machine  edits,  expansion  of  sample  data, 

compiling  of  base  year  triptables,  travel  accuracy  checks  and  the 

base  year  traffic  assignments  were  completed  in  this  period. 
November,  1971  -  Trip  generation  analysis  was  started. 
January  and  February,  1972  -  1990  study  area  socio-economic  projections 

finalized. 
March  and  April,  1972-1990  production  and  attraction  figures  were  cal- 
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ciliated.   The  Gravity  Model  was  calibrated  and  run. 
May  and  June,  1972  -  1990  Gravity  Model  triptables  were  assigned  to  the 

Existing  Plus  Committed  Street  Network,  and  to  various  Proposed 

Alternate  Street  Networks. 
September,  1972  -  The  writing  of  the  reports  was  started. 
Spring,  1973  -  The  printed  draft  of  the  Helena  Urban  Transportation 

Study,  Volume  2,  was  published. 

The  general  procedures  in  the  processing  of  the  data  can  be  roughly 
divided  into  six  sections.   These  sections  will  be  the  topics  of  subse- 
quent chapters. 

Chapter  II  -  Origin  and  destination  surveys 

Chapter  III  -  Travel  Data  Edits 

Chapter  IV  -  Travel  Data  Expansion 

Chapter  V  -  Population  and  Employment 

Chapter  VI  -  Travel  Data  Accuracy  Checks 

Chapter  VII  -  Trip  Generation 

This  report  includes  numerous  diagrams,  charts  and  figures  which 
should  be  used  to  supplement  the  text.   The  reader  will  also  find  a 
glossary  of  terms  in  the  appendix.   It  is  hoped  this  will  give 
a  greater  understanding  of  the  material  contained  in  the  Helena 
Urban  Transportation  Study. 
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Chapter  II 
METHODS         AND  PROCEDURES 

USED  FOR  CONDUCTING 

THE  TRAVEL  SURVEYS 

INTRODUCTION 

The  comprehensive  origin-destination  survey  made   for  the  Helena 
Urban  Transportation  Study  area   involved  three  specific  types  of 
interviews   necessary  to  establish  travel  characteristics   in  the   study 
area  for  a  typical  week  day.    These  were    (l)   the  dwelling  unit  of 
internal   interview   [2)   the   truck-taxi   interview  and   (3)   the  external 
interview. 

EXTERNAL  ORIGIN  AND  DESTINATION 
Interview  Stations 

Fifteen  roads  and  highways,   eight  of  which  are  on  the   Federal  Aid 
Highway  Systems,    connect  Helena  to  the  surrounding  areas  of  the  State, 
Interview  stations  were   located  on  eight  of  these   roadways  at  points 
along  the  external  boundary  of  the   study  area.      Traffic  at  these   sta- 
tions amounted  to  93.7%  of  the   total  traffic  on  all  road  crossings  of 
the  external  cordon  line.      In  relation  to  the  urban  area,    these  eight 
interview  stations  were   located  on  Interstate   15  to  the  north  and  south, 
U.S.    12  to  the  east  and  west,    on  old  U.S.    91  to  the   north,    and   FAS  280 
northeast  to  Lakeside,    on  FAS  454  to  Unionville  and  on  the  old  packing 


II-l 


plant  road  east  of  town.  -  Because  of  very  light  traffic  on  the  remain- 
ing 7  roads  crossing  the  cordon  line,  these  were  eliminated  as  interview 
sites.   (See  Figure  II-l) 
Scheduling 

Interviewing  at  the  eight  stations  was  distributed  over  ten  work- 
ing days  during  the  latter  part  of  June  and  early  July,  1969.   When  working 
at  low  volume  stations,  the  interviewing  crew  v/as  split  so  that  two  stations 
were  covered.   This  was  done  for  "both  work  shifts.   Morning  shifts  were 
from  6  a.m.  to  2  p.m.;  afternoon  shifts  were  from  2  p.m.  until  10  p.m. 
or  darkness.   The  schedule  was  arranged  so  that  a  morning  and  afternoon 
shift  for  a  given  station  fell  on  the  same  day  of  the  week  for  two  con- 
secutive weeks. 
Procedures  and  Quality  Control 

All  outbound  traffic  at  each  station  was  interviewed  except  for 
short  peak  hour  periods.   To  avoid  excessive  delay,  "stored"  vehicles  were 
intentionally  flagged  through  several  stations  without  interview.   In 
this  circumstance,  the  "stored"  vehicles  would  be  flagged  through, 
then  interviewing  would  resume  and  continue  until  the  number  of  "stored" 
vehicles  would  again  become  excessive. 

The  regular  interviewing  staff  for  the  Helena  external  study  con- 
sisted of  five  interviewers,  college  students  hired  for  the  summer,  and 
one  permanent  status  field  supervisor. 

Quality  control  during  the  interviewing  consisted  of  editing  com- 
pleted interview  sheets,  informing  the  interviewer  of  errors  and  incon- 
sistencies in  his  work,  and  seeking  immediate  corrective  actions  as 
necessary. 

There  were  no  extraneous  factors,  such  as  bad  weather,  which 
affected  the  external  survey. 
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THE  INTERKAL  DWELLING  UNIT -SURVEY 
Sample  Selection 

The  dwelling  unit  universe  for  the  internal  survey  of  the  urban 
transportation  study  was  derived  from  a  listing  of  electrical  entrances 
served  by  the  Montana  Power  Company.   This  listing  was  identified  by 
company  supervisors  as  their  "meter  route  records",  with  entrances  in 
delimited  areas  being  listed  in  a  serpentine  manner,  up  the  alley  of 
one  row  of  city  blocks,  back  along  the  alley  of  the  next  row  and  so 
forth.   There  were  approximately  67  of  these  meter  routes  located  either 
wholly  or  partially  v/ithin  the  study  area. 

This  particular  universe  was  chosen  because:  First,  nearly  all 
dwelling  units  in  the  study  area  had  separate  electrical  entrances 
served  by  the  power  company.   Second,  meter  records  were  well  maintained 
and  were  uniform  for  most  of  the  study  area.  Third,  listings  included 
the  name  and  address  of  the  most  recently  billed  occupant  or  owner 
(generally  the  occupant  for  the  preceding  month).  And  fourth, 
listings  included  information  as  to  the  rate  charged  at  each  meter, 
identifying  the  user  as  a  residential,  commercial  or  industrial  customer. 

By   referring  to  other  company  records,  it  was  also  possible  to 
identify  electrical  entrances  currently  in  a  disconnected  status  which 
proved  to  be  useful  in  home  interviewing  operation.   Both  "metered"  and 
"disconnected"  entrances  were  included  in  the  dwelling  universe.  A 
final  motive  for  employment  of  the  residential-electrical  entrance 
universe  was  the  absence  of  any  other  reasonably  accura-^e  or  current 
listing  of  housing  units  for  the  study  area. 

Prior  to  the  actual  selection  of  samples  for  interview,  several 
different  checks  were  made  to  test  the  completeness  of  the  power  company 
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records,  including  comparisons  to  the  most  recent  city  directory  and  to 
field  listings  of  random  city  blocks.   The  company  records  proved  to  be 
accurate  in  nearly  all  istanccs.   The  only  exceptions  noted  were  in  a 
few  of  the  old,  larger  apartment  houses,  government  housing  projects, 
and  college  dormitories  where  a  single  meter  served  the  entire  complex 
or  building.   These  exceptions  prompted  the  compilation  of  a  list  of 
apartment  houses  and  other  special  cases,  which  was  carefully  cross- 
checked with  the  entrance  listings  in  the  sample  selection  procedure. 
Single  meters  serving  multiple  dwelling  units  were  deleted  from  the  main 
listings  and  were  placed  in  separate  sub-strata  of  the  universe.   These 
were  later  field  listed  and  sampled.   In  addition  to  a  minor  number  of 
apartment  houses,  these  special  cases  included  a  modern  high-rise 
retirement  home  (Eagles  Penkay  Manor),  FHA  rent  assisted  apartment  complexes 
(Stewart  Homes  and  Almanor,  Inc. )  and  the  dormitories  at  Carroll  College. 

In  the  sample  selection  procedure,  every  residential  meter  on  the 
main  electrical  entrance  listing  was  identified.   The  name  and  address 
shown  for  every  fift.h  residence  was  specifically  identified  and  then 
transferred  to  the  sample  listing  sheets.   The  20'^  sample  rate  is 
recommended  in  the  FHWA  "Manual  of  Procedures  for  Home  Interview 
Traffic  Study",  October,  1954,  as  updated.   As  there  were  numerous  meter 
routes  in  the  study  area,  67  in  all,  careful  attention  was  given  to  the 
"carryover"  of  dwelling  units  between  routes,  so  that  the  sampling  con- 
tinued unbroken  from  one  route  to  the  next. 

A  difficulty  encountered  in  this  procedure  was  that  meter  route 
areas  were  randomly  numbered  and  listed,  perhaps  in  the  order  that  the 
various  sections  of  the  city  had  originally  developed.   For  instance, 
meter  routes  20,21  and  22  might  have  been  located  in  three  physically 
remote  parts  of  the  city.   The  meter  route  records  were  active  company 
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records,  and  only  a  portion  of  the  listings  Were  available  at  any  one 
time.   In  the  end,  it  was  generally  not  possible  to  continue  the  sampling 
between  adjoining  meter  route  areas,  though  this  probably  would  have  been 
the  preferred  method. 

Due  to  the  confidential  status  of  the  power  company  records,  a 
permanent  record  of  the  electrical  entrance  listings  could  not  be  re- 
produced or  retained.   This  required  that  the  sampling  efforts  be  re- 
viewed on  a  continuous  basis,  generally  at  the  end  of  each  route.   The 
sample  listing  sheets,  of  course,  were  retained  and  are  available  from 
our  files. 

A  final  consideration  in  using  the  electrical  entrance  records  was 
the  appearance  in  the  interviewing  operation  of  what  initially  appeared 
to  be  "out-of- route"  and  duplicate  sample  addresses.   Research  into  these 
situations  revealed  several  individuals  owning  numerous  dwelling  units 
other  than  their  own  personal  residences  and  having  the  bills  for  these 
units  sent  to  their  home  addresses,   ^y  careful  examination  of  the  sam- 
ple listings,  most  of  these  "out-of-route"  addresses  were  readily  iden- 
tified.  The  preceding  and  succeeding  sample  address  was  then  located  in 
the  city  directory,  theoretically  ten  dwelling  units  apart,  and  the 
dwelling  unit  midway  between  would  be  the  missing  sample  address. 
Study  Publicity 

The  local  newspaper,  radio  and  television  stations  provided  good  cover- 
age to  the  urban  transportation  study.   Some  additional,  paid  commercials 
used  to  suppllment  the  news  media  coverage  would  have  been  helpful. 

In  addition  to  the  public  information  effort,  a  letter  of 
notification  was  also  sent  to  occupants  of  sample  residences.   This  letter, 
signed  by  the  Mayor  of  Helena  and  the  Chairman  of  the  City-County  Planning 


II-6 


Board,  informed  the  occupants  of  the  approaching  interview  and  asked 
then  to  keep  a  record  of  trips  made  on  a  specified  weekday  in  a 
"travelog"  which  was  enclosed.   This  mailing  campaign  was  carried  out 
by  the  study  staff  on  a  semi-weekly  basis  in  addition  to  their  regular 
interviewing  duties.   The  timing  of  the  mailings  was  quite  critical  as 
postal  sorting  and  deliveries  turned  out  to  he  somewhat  erratic  time- 
wise.   Letters  arriving  too  early  would  he  misplaced  or  have  their  travel- 
ogues neglected  by  the  recipient.  Arriving  too  late,  the  letters  would 
be  of  no  use  and  would  be  a  possible  source  of  embarrassment. 

Almost  all  people  who  were  later  interviewed  were  aware  they  have 
received  the  letter;  an  estimated  90^  read  the  letter;  and  36^  had  also 
made  some  use  of  the  travelog. 
Interviewer  Selection  and  Training 

Seven  women  telephone  interviewers  were  selected  from  several 
sources,  including  individuals  recommended  by  the  local  offices  of 
Mountain  States  Telephone  and  Telegraph  Company,  the  Montana  State  Em- 
ployment Service,  and  the  Personnel  Section,  Montana  Highway  Commission, 
Most  of  these  women  had  previously  been  employed  or  trained  in  telephone 
work,  such  as  switchboard  operators,  interviewers  or  solicitors.   This 
previous  experience  was  felt  to  be  a  definite  asset  to  the  urban  trans- 
portation study.   These  women  carried  a  major  responsibility  in  comple- 
tion of  most  internal  area  dwelling  unit  and  truck  owner-operator  inter- 
views. 

Two  male  field  interviewers  were  hired  midway  in  the  home  interview 
operation  when  it  became  apparent  that  a  number  of  interviews  could  not 
be  completed  by  telephone.   The  men  interviewers  were  also  employed  in 
the  field  listing  work,  related  to  the  special  supplemental  sample,  and 
in  the  quality  control  procedure.   Both  men  were  selected  from  lists 
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initially  screened  by  the  Personnel  Section,  Montana  Highway  Commission'. 
Training  consisted  of  several  hours  of  formal  instruction,  immediately 
followed  with  practice  interviewing.   The  women  responded  very  well  to 
actual  interviewing  followed  by  short  sessions  in  which  various  expe- 
riences were  shared  and  discussed.   These  sessions  were  held  several 
times  a  day  for  the  first  several  weeks  and  were  later  cut  back  as 
proficiency  and  understanding  increased.  Actual  telephone 
interviewing  began  on  the  second  or  third  day  of  training  depending  on  the 
individual. 
Interviewing  Quality  Control 

Quality  control  procedures  were  extensive  including  interview  mon- 
itoring, comparison  and  examination  of  completed  intervies,  and  random 
reinterviewing  of  both  whole  interviews  and  selected  items  (telephone 
and  in-person). 

1.  Surveillance  of  quality  was  afforded  to  the  study  supervisor 
through  an  electronic  listening  device  wired  into  all  of  the 
survey  office  telephones.   This  listening  apparatus,  whose 
existance  was  well  known  to  the  interview  staff,  made  it  possi- 
ble to  monitor  interviews  in  progress  without  the  interviewer 
or  interviewee  being  aware  of  the  third  party  listening.  At 
least  two  interviews  per  week  for  each  interviewer  were  com- 
pletely monitored  by  the  supervisor  or  an  assistant  on  an  unan- 
nounced basis.   The  interview  was  manually  recorded  and  compared 
to  the  actual  interview  so  as  to  facilitate  counseling  of  the 
interviewer  if  needed. 

2.  Each  sample  was  assigned  to  a  specific  interviewer  to  be  com- 
pleted on  a  specified  date.   Samples  were  assigned  equally  by  a 
random  procedure  to  insure  over  a  period  of  a  week  or  more,  an 
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equality  of  data  i^turns.      Simple   tabulations  of  these   data  returns 
were  then  made  to  compare     the  output  of  various   interviewers. 
Those   interviewers  with  noticeable  variances   from  the   norm  were 
more   closely  observed  and  instructed  as   necessary. 
3.      Several  times  a  day  in  the   normal  course   of  work,    interviewers 

would   finish  and  hand   in  interviews.      These   interviews  would  soon 
afterwards  -  preferably  the   same   day  -  be   closely  examined  by  the 
study  supervisor  or  an  assistant.      If  errors,    omissions  or 
inconsistencies  were   found,    the   interview  was  returned  to  the 
original  interviewer.      She   then  had   to  recontact  the   sample 
occupants   in  an  effort  to  correct  or  complete   the   interview. 
If  the  recontact  was  unsuccessful  due   to  the  lack  of  cooperation 
for  one   of  several  possible  reasons,    the   supervisor  telephoned  the 
dwelling  unit  or  referred  the   interview  to  a   field   interviewer. 
It  was   found  that  people  generally  responded  much  more   readily 
in  person-to-person  situation  than  over  the  telephone. 

TRUCK  SURVEY 
Sample  Selection 

For  sampling  purposes,    the  State  of  Montana  truck  registration  file 
for  Lewis  and  Clark  county  was  selected  as  the  most  current  and  perhaps  the 
only  reliable   source  of  a  truck  universe   for  the  Helena  Urban  Transportation 
Study.     As  it  was   necessary     to  go  through  each  registration  to  choose  only 
those  that  were  within  the   study  area,    the  task  was  time   consiming. 

Truck  registration  cards  for  1970  were  first  sorted  by  gross  vehicle 
weight  into  four  subgroups  as  follows:  6,000  lbs.;  8,000  to  14,000  lbs.; 
16,000  to  24,000  lbs,;    26,000  lbs.    and  over.      This  sampling  stratification 
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has  been  found  necessary  in  several  other  studies  in  Montana  to  insure 
a  data  return  for  the  larger  truck  units.   Trucks  in  the  first  group, 
pickups,  were  sampled  with  the  dwelling  unit  survey,  and  excluded  from 
further  processing.   Trucks  in  the  other  three  groups  were  sorted  sepa- 
rately by  license  plate  numbers.   Every  fifth  truck  in  each  of  these  groups 
was  then  selected  for  interview  from  a  random  start.   Sample  lists  were 
then  started  with  license  and  receipt  numbers,  and  completed  by  adding  the 
name  and  address  of  the  registered  owner  from  the  truck  ownership  list. 

The  final  study  area  truck   sample  was  composed  of  790  of  the 
1,300  larger  trucks  (8,000  G.V.W.  and  over)  registered  in  Lewis  and  Clark 
County,   One  hundred  fifty  six  (156)  truck  samples  were  selected  from 
the  state  registration  lists,  and  eight  (8)  additional  truck  samples  were 
selected  from  lists  supplied  by  Federal  Government  agencies.   One  thous- 
and three  hundred  thirty  five  (1,335)  truck  trips  were  incorporated  in 
the  1969  O-D  total  triptables. 

TAXI  SURVEY 

I\fethods  and  Procedures 

Data  on  taxi  trips  was  obtained   from  the  one   taxi  company  by  an 
interviewer  personally  calling  on  the   company  manager.      The  desired  data 
was  on  the   company   central  dispatch  records  and  on  the  vehicle   fee   sheets. 
With  the  permission  of  the  manager,    these   records  were   reproduced   for  a 
recent,    randomly  seleted  travel  date   and  the  original  copies  were   then 
returned  to  the  company.      Siace  all  trips  made   by  all  vehicles  are   in- 
cluded on  the  coding  sheets   for  the  selected  travel  date,    the  samples 
were  later  expanded  by  a   factor  of  1.00.      Five  hundred  seventy  five 
(575)   taxi  trips  were   incorporated   in  the   1969  O-D  total  triptables. 
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Chapter   III 
DATA  CODING         AND         EDITING 

CODING 

During  the  first  half  of  1970,  the  Urban  Planning  Staff  completed  in- 
terviewing coding  for  the  Helena  Urban  Transportation  Study.   Interviews 
committed  to  coding  included  the  Dwelling  Unit  Summary  Sheets  (#1  Cards), the 
Dwelling  Unit  Internal  0-D  Trip  Records  (#2  Cards),  the  External  Cordon 
0-D  Trip  Reports  (#3  Cards),  the  Internal  Truck  Trip  Reports  (#4  Cards) 
and  the  Internal  Taxi  Trip  Reports  (#5  Cards).   The  use  of  abbreviated 
staff  coding  manuals  insured  uniformity  of  coding  efforts  among  the  coders 
involved.   Data  elicited  during  the  interviews  and  later  coded  was  based  on 
data  requirements  listed  in  the  FHWA  "Manual  of  Procedures  for  Home  Interview 
Traffic  Study,  Oct.  1954,  as  updated. 

EDITING 

Both  manual  and  machine  edits  were  made  upon  the  various   interview 
data  used  in  this   study.      Manual  editing  was  performed  by  the  study  super- 
visor on  a  continuing  basis  throughout  the  entire   coding  period.      The 
coding  on  an  estimated  one-third  of  all  interviews  was  intensively  reviewed 
for  thoroughness  and  accuracy  and  selected   items,    such  as  zone  of  residence, 
and  zone  of  trip  origin  end  destination,    were   checked  on  all  interviews 
either  by  the   supervisor  or  another  coder.     Any  coding  errors  at  this  point 
were  corrected  on  the   interview-code  sheets,    and  the  data  was  then  forwarded 
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for  keypimching  and  keypunch  verification.   The  study  supervisor  took 
note  of  repetitious  errors,  brought  this  to  the  attention  of  the  individual 
coder,  and  sought  corrective  actions  when  necessary.   Upon  conclusion  of 
the  keypunching  and  verification,  the  data  cards  were  input  into  several 
staff  developed  programs  to  check  the  validity  and  completeness  of  the  coded 
data. 

The  IBM  360  programs,  while  performing  the  major  checks  included  in 
the  older  FHWA  "E-X"  programs  for  IBM  I4OI,  contained  several  checks  for 
unlikely  or  impossible  codes  in  specified  coding  fields,  ranges  of  correct 
codes,  blank  data  fields,  cross-contingency  checks  (to  assure  if  one  field 
had  a  certain  code,  another  field  would  have  some  other  related  or 
specified  code),  and  checks  for  duplicate  coding.  A  program  was  also 
developed  to  crosscheck  related  items  on  both  #1  and  #2  Cards.   If  a 
probable  coding  or  keypunch  error  was  identified  by  one  of  the  programs, 
a  message  giving  the  interview  number,  the  suspect  field,  and  the  type  of 
error  was  printed  as  program  output.   The  original  interview  code  sheet 
was  then  inspected  and  corrected  as  necessary,  and  a  revised  data  card 
keypunched.   The  corrected  cards  were  then  "collated",  or  sorted  into 
the  original  keypunch  card  deck,  with  the  cards  in  error  being  removed 
from  the  deck.  Although  automatic  machine  collation  was  available,  it  was 
found  that  this  procedure  was  not  successful,  and  manual  collation  was 
generally  used   instead.   Experience  indicated  that  extensive  hand  sorting 
was  invariably  necessary  after  an  automatic  collation,  sometimes  with  a 
greater  expenditure  of  time  than  had  a  manual  procedure  been  used  in  the 
first  place. 

In  the  initial  manual  edit,  an  estimated  10'^  of  all  internal  and  external 
interviews  were  corrected  before  keypunching,  and  about  15^  of  the  data  cards 
were  revised  after  the  computer  edits  were  made. 
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Chapter  IV 
DATA  EXPANSION 

INTRODUCTION 

Most  travel  and  other  related  data  for  an  urban  transportation 
study  is  collected  on  a  sample  basis.   This  eventually  requires  a 
multiplication  (or  expansion)  of  the  sample  to  represent  a  known  universe 
of  dwelling  units  or  vehicle  trips.   Each  of  the  five  types  of  data  cards 
has  a  separate,  standardi'^.ed  expansion  procedure.   Except  as  noted,  the 
expansion  of  the  samples  for  the  Helena  Urban  Transportation  Study 
followed  the  procedures  and  formulas  recommended  in  the  FHWA  "Manual  of 
Procedures  for  Home  Interview  Traffic  Study"  October,  1954,  as  updated. 

"EXTERNAL"  SAMPLE  EXPANSION 

In  the  Helena  study,  drivers  of  vehicles  outbound  from  the  study  area 
were  interviewed,  in  contrast  to  the  more  common  practice  of  interviewing 
both  inbound  and  outbound  traffic.   The  interviews  were  then  coded,  edited 
and  expanded  on  an  hourly  basis  for  cars  and  trucks  as  in  the  recommended 
procedure.   This  included  an  overall  factoring  for  drivers  not  interviewed, 
because  of  the  night  hours  or  being  flagged  through  during  peak  hours,  and 
an  adjustment  of  trips  to  an  average  of  five  weekdays.   The  exception  to 
the  usual  expansion  procedure  was  that  the  outbound  trip  records  were 
factored  to  represent  the  volumes  of  both  outbound  and  inbound  traffic 
by  hour. 
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The  major  reason  that  only  outbound  roadside  interviews  were  made 
was  that  experience  with  "external"  surveys  in  other  Montana  cities 
indicated  that  many  inbound  motorists  in  summer  months  were  (and  are) 
tourists  unfamilar  with  the  study  area.   These  tourists  usually  do  not 
know  is  they  will  stop,  or  if  they  do  plan  to  stop,  where  that  stop 
would  be.   Of  the  traffic  entering  and  leaving  the  Helena  study  area 
during  the  summer  interviews  that  was  counted  and  classified,  one-fourth 
to  one-third  of  all  vehicles  were  from  states  other  than  Montana.   The 
drivers  interviewed  outbound  from  Helena  were  able^  almost  without  exception, 
to  give  an  accurate  recollection  of  an  establishment  name  or  address  of 
their  last  stop,  or,  in  the  case  of  through  trip,  sufficient  information 
to  determine  the  highway  upon  which  they  entered  the  area. 

After  final  corrections  were  made  following  the  computer  edits, 

expansion  factors  were  calculated  by  station,  hour  and  vehicle  type  and 

then  added  to  the  No.  3  External  Trip  Cards.   The  formula  for  calculating 

the  expansion  factors  followed  the  guidelines  in  the  "Manual  of  Procedures 

for  Home  Interview  Traffic  Study"  is  as  follows: 

S   /V   ON 
Hourly  Factor  F  =  T  x  ^W  x  Py 

where: 

S  =  24  hour  average  weekday  traffic  for  five  days  for  all  vehicles. 

T  =  16  hour  average  count  of  all  vehicles  for  five  days. 

V  =  Average  automatic  count  for  five  days  of  all  vehicles  during 

the  applicable  hour. 
W  =  Number  of  all  vehicles  counted  during  the  applicable  hour  on 

the  day  of  interview. 
0  =  Actual  number  of  vehicles  (By  vehicle  type)  counted  during  the 

hour  of  interview. 
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P  =  Number  of  Completed  Interviews  obtained  for  each  vehicle  type 
during  the  hour  of  interview. 

In  later  processing,  an  inbound  trip  record  was  simulated  (in  card 
format)  by  reversing  the  trip  origin  and  destination  of  each  outbound 
trip  record  and  introducing  one-half  of  the  original  expansion  factor 
onto  both  the  inbound  and  outbound  record.   These  "half-factor"  cards 
then  represented  traffic  both  inbound  and  outbound  from  the  study  area. 

Based  on  the  coding  of  the  external  records,  these  trips  were  then 
subdivided  into  three  major  categories:  1.  those  trips  with  a  termination 
point,  either  an  origin  or  destination,  inside  the  study  area;  2. those 
passing  "through"  the  study  area  without  stopping;  3.  those  passing 
"through"  the  study  area,  but  with  an  intermediate  stop  for  some  people, 
such  as  to  eat,  shop,  or  fill  with  gas. 

The  first  of  these  groups,  identified  on  the  computer  listings  as 
"E-I  (External- Internal)  One-half  Factor  Trips"  were  segregated  from  the 
"E-E  (External-External)  Trips"  and  required  no  further  treatment  before 
inclusion  in  the  External  0-D  triptables.   Because  any  given  trip  in  the 
second  or  third  category  would  have  been  theoretically  counted  and 
expanded  at  two  external  stations,  this  required  the  E-E  records  be  again 
half-factored  resulting  in  "quarter-factor"  trip  records.   The  two 
types  of  through  trip  records  were  then  separated  into  those  without 
intermediate  stops.  A  final  procedure  for  the  latter  group  was  to  split 
each  record  into  new  "E-I"  and  "I-E"  cards,  with  the  traffic  zone  of  the 
intermediate  stop  being  transferred  to  the  internal  ("I")  traffic  zone 
position  on  each  record.   This  latter  group  was  identified  as  "I/4.  Factor 
E-I  Trips". 

The  expansion  factor  calculations  at  the  External  Station  on  Interstate 

15  south  of  the  Capitol  Interchange  is  shown  in  Table  IV-1.   These  same 
expansion  calculations  were  carried  on  at  all  the  external  stations. 
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HOME  INTERVIEW  SAMPLE  EXPANSION 

Home  interview  data  recorded  in  the  fall  of  1969,  including  the  internal 
car  and  pickup  trips,  was  expanded  to  represent  a  universe  of  dwelling  units 
wiLhin  tlie  study  area.   The  expansion  of  the  trip  data  was  additionally 
checked  in  a  "Screenline  Crossing  Comparison  Procedure",  a  recommended 
analysis  covered  in  Chapter  VI,  "Travel  Data  Accuracy  Checks". 

Information  to  establish  the  dwelling  unit  universe  was  derived  from 
two  main  sources:   1.  For  the  incorporated  area  of  the  City  of  Helena,  the 
dwelling  unit  totals  ty  Enumeration  District  from  the  1970  U.S.  Census  were 
used.   2.   For  the  area  outside  the  city  limits,  a  field  inventory 
of  dwelling  units  in  the  fall  of  1969  was  used.   This  inventory  was 
originally  completed  as  a  check  on  the  number  and  distribution  of  samples 
in  the  outlying  residential  districts  drawn  from  the  power  company  meter 
listings.   This  check  indicated  that  electrical  meters  outside  the  city 
limits  had  not  been  sequentially  listed  in  the  areas  of  newer  construction, 
leading  to  some  variability  in  the  sample  (or  expansion)  rates  among  traffic 
zones  in  that  area. 

In  the  dwelling  unit  sample  selection  described  in  Chapter  2,  every 
fifth  dwelling  unit  on  the  meter  listings  was  designated  as  an  address  for 
inclusion  in  the  sample.  Although  the  application  of  a  gross  factor  of 
5.0  to  the  entire  sample  would  have  been  one  possible  method  of  expansion, 
this  is  not  a  recommended  nor  acceptable  procedure.  An  expansion  to 
known  totals  for  districts  or  sub-areas  of  an  urban  area,  such  as  Census 
Enumeration  Districts,  is  generally  preferred. 

For  the  expansion  within  the  Helena  City  limits,  the  initial  step 
was  a  comparison  of  boundaries  of  traffic  zones  and  Census  Enumeration 
Districts  (E.D. 's).   Ey  overlaying  maps  of  the  same  scale  showing  the  two 
types  of  areas,  it  was  then  possible  to  divide  the  area  in  the  city  of 
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Helena  into  eight  (8)  "supeBeones"  where  groups  of  zones  had  common  or 
reasonably  close  boundaries  with  E.D. 's  or  groups  of  E.D. 's.   In  the  event 
of  close  boundaries,  listings  of  dwelling  units  in  the  affected  areas 
were  made,  tabulated,  and  the  totals  for  the  E.D. 's  adjusted  accordingly. 
The  number  of  dwelling  unit  samples  in  each  superzone  was  then  divided 
into  the  adjusted  Census  total  for  the  same  area  to  yield  the  final 
expansion  factors. 

For  the  area  outside  the  city  limits,  the  number  of  samples  in 
each  traffic  zone  was  divided  into  the  tabulated  total  dwelling  units 
for  each  zone  to  give  the  final  expansion  factors. 

"Missed"  and  ''non-dwelling  unit"  samples  were  considered  to  be 
insignificant  (2.0%  of  all  samples),  as  they  ammounted  to  only  two 
percent  of  the  total  and  were  a  very  uniformly  dispersed  throughout  the 
study  area.   Consequently,  they  were  not  included  in  the  computation  and 
application  of  the  final  expansion  factors.   The  "missed"  samples,  34  in 
all,  included  dwelling  units  where  the  occupants  refused  to  cooperate  or 
were  not  home  after  repeated  calls  and  where  sufficient  information  could 
not  be  definitely  established  to  complete  the  interviews.   The  "non-dwelling" 
samples,  8  in  all,  were  largely  residential  style  buildings  that  had  been 
converted  to  commercial  or  professional  use.   "Vacant"  dwelling  units  in 
both  the  sample  and  related  Census  totals  v;ere  included  in  the  computation 
of  expansion  factors. 

Data  for  the  superzones  in  the  city  limits,  the  equivalent  E.D. 
totals,  data  for  the  zones  outside  the  city  limits,  and  the  final  expansion 
factors  are  shown  in  Table  IV-2.   Equivalent  data  for  the  traffic  zones 
outside  the  city  limits  is  shown  in  Table  IV-3. 
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TABLE  IV  -  2 
DWELLING  UNIT  EXPANSION  FACTORS  AND  RELATED  DATA 


District 
No. 

Census 
Enumeration 
D^si^riQ-t 

17A,   17B,   18 

Census 
Housing 

873 

Adjusted 
Housing 
UAits     , 

883 

Traffic 
Zone 
Nuin]D^]rs 

32,   37-45 

No. 
Valid  ^ 
Sa4np;i,es 

185 

Final 

Expansion 

factors 

4.77 

1 

2 

19  -  21 

583 

573 

33  -  36 

120 

4.78 

3 

22  -  24,   28 

1350 

1403 

1-11,49-54 

278 

5.05 

4 

25-27,29,30 

1331 

1278 

12-30,55-59 

262 

4.88 

5 

12-14 

609 

609 

46,47,84-90 

120 

•^.^^ 

6 

15,   16 

668 

652 

48,77-81,83 

135 

4.83 

7 

32 

411 

411 

72,   73,   82 

84 

4.89 

8 

.    :3i,  3?  -  ?B 

City  Limits 

ig  group  quarters) 

2227 
8048 

2239 
8048 

60-71,74-76 

449 
1633 

4.99 

Subtotal 
(excludir 

(4.93)^ 

Subtotal  Units  in 
group  quarters  ^)   ° 

671 

133 

5.05 

Total,   Ci 

-ty  Limits 

8719 

1766 

(4.93)^ 

Subtotal, 

Outlying  A2?ea 

1181 

254 

(4.67)^ 

Total,   S-t 

iUdy  Area 

9900 

2020 

(4.89)^ 

Not  comparable  to  the  trip  generation  analysis  districts, 

'^Census  housing  tabulations  for  the  city  limits  do  not  have  any  provision 
for  units  in  "group  quarters". 

3 
Includes  only  "occupied"  and  "vacant"  samples  and  exludes  "missed" 

samples  as  discussed  in  text, 

'^From  field  inventoiy  this  study,  no  Census  totals  available  for  the 
comparable  area. 

Area  wide  factors  that  were  not  actually  applied  to  interview  data. 

For  both  sampling  and  expansion  purposes,  each  group  quarters  occupant 
was  considered  to  be  residing  in  a  separate  dwelling.  The  only  group 
quarters  identified  in  the  Transportation  Study  were  the  dormitories 
at  Carroll  College. 


TABLE  IV  -  3 

DWELLING  UNIT  EXPANSION  FACTORS  AND  RELATED  DATA 

FOR  STUDY  AREA  OUTSIDE  THE  CITY  LIMITS 


Total* 

No. 

Zone 

Dwelling 

Valid 

Final  Expansion  Factors 

Ng. 

Units 

Samnles 

Amolied  To  Interviews 

91 

15 

4 

3.75 

92 

34 

7 

4.86 

93 

— 

— 

— 

94 

35 

7 

5.00 

95 

— 

— 

— — 

96 

70 

14 

5.00 

97 

110 

21 

5.24 

98 

1 

— 

— 

99 

83 

16 

5.19 

100 

59 

12 

4.92 

101 

73 

17 

4.29 

102 

44 

9 

4.89 

103 

19 

6 

3.17 

104 

78 

17 

4.59 

105 

45 

12 

3.75 

106 

20 

4 

5.00 

107 

48 

11 

4.36 

108 

2 



__ 

109 

27 

8 

3.38 

110 

5 

1 

5.00 

111 

23 

5 

4.60 

112 

52 

10 

5.20 

113 

103 

22 

4.48 

114 

46 

13 

3.54 

115 

40 

8 

5.00 

116 

49 

10 

4.90 

117 

34 

7 

4.86 

118 

29 

6 

4.83 

119 

^7 

7 

5.28 

Total 


1181 


254 


(4.67) 


•^From  field  inventory  records. 


TRUCK  AND  TAXI  SAMPLE  EXPANSION 

Truck  and  truck  trip  expansion  was  accomplished  "by  multiplying  the 
number  of  samples  hy  the  reciprocal  of  the  sample  rate,  a  factor  of 
5.0.   This  simplified  procedure  was  necessitated  by  the  fact  that  a 
reliable,  independent  listing  of  trucks  garaged  in  the  study  area 
(suitable  as  a  universe  for  expansion)  did  not  and  does  not  exist. 
As  the  truck  registrations  were  current  within  several  months  of  the 
sampling,  it  was  felt  that  very  few  additional  trucks  would  have  been 
garaged  in  the  study  in  the  intervening  period.  Also,  the  size  of  the 
truck  universe  was  very  small  and  the  contribution  of  truck  trips  to 
the  Total  Purpose  1969  0-D  Trip  Table  was  very  minimal  (1,339  trips  out 
of  111,390  -  or  1.2/S).   "Missed"  truck  interviews  were  negligible. 

It  should  be  recalled  that  only  trucks  8,000  lbs.  and  over  were 
sampled,  and  that  pickups  (either  owned  or  used)  and  pickup  trips  were 
included  within  the  home  interviews. 

Taxis  were  sampled  on  a  one  hundred  percent  basis  for  one  random 
day  of  trips,  resluting  in  a  factor  of  1.0  being  applied  to  the  taxi  data. 
Like  the  trucks  the  575  taxi  trips  were  a  very  minor  factor  in  base 
year  triptables. 


IV- 9 


Chapter  V 
DWELLING  UNITS 

POPULATION         AND         EMPLOYMENT 

The  purpose  of   tnis   chapter  is   to  examine    the  quality  of  the 
expanded   1969  nome   interview  and  other  data  as   collected  and/or  de- 
veloped  for  use   in  the  Helena  Urban  Transportation  Study,      Comparisons 
to  independent  data  sources,   primarily  the  U.S.    Census,   are   included. 

DWELLING  UNITS 

Residential  living  quarters,    technically  referred   to  as   "dwelling 
units"   or  "housing  units",    are  a  "basic  element  of  tiie  urban  area,    and 
are   one  of  the  most   important   factors   related   to  urban  travel  and  trip 
making.      In  the  Helena  study,    fifty-five  percent    (55,045  out  of  99,356) 
of  all  internal  area  trips  had  either  an  origin  or  a  destination  at 
"home",   plus   tnere  was  undetermined  percentage  of  the  external-internal 
trips.      In  addition,    the  distribution  of  dwellings   is   important  because 
of  a  direct   relationship  to  the  distribution  of  area  population. 

Although  later  in  tne   study,    dwelling  units  were  expanded  to  match 
Census  totals,    the   transportation  study  dwelling  samples  were   initially- 
selected   from  a  universe  of  residential  electrical  entrances  by  a  care- 
fully supervised  sampling  procedure.      Further  these   samples  were   selected 
at  the   relatively  high  sample  rate  of  twenty  percent.      This   suggests 
the   application  pf  a   constant   5.0  expansion  factor  would  yield  one   valid 
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representation  of  the  dwelling  universe.   Othe-r  tabulations  of  this  universe 
included  a  summary  of  the  city  directory  listings  and  other  local  records 
tabulated  for  1968  by  the  staff  of  the  Helena  City-County  Planning  Board, 
and  finally,  the  published  totals  of  tne  U.S.  Census  Bureau.   District 
totals  for  these  three  data  sources  are  compared  in  the  following  table: 


Table  V-1 

NUMBERS  OF  DWELLING  UNITS  BY  EXPANSION 

DISTRICTS  FOR  THE  CITY  OF  HELENA 


Expansion 
District-^ 

1969 
Helens 
Urban 
Study 

1 

Trans. 
2 

Percent 
Variance 
from  1970 
Census 

1968 
Helena 
City-County 
Plan  Board 

Percent 
Variance 
from  1970 
Census 

1970 
U.S. 
Census 

1 

920 

+4.2 

990 

+12.1 

883 

2 

600 

+4.7 

532 

-  7.2 

573 

3 

uoo 

-0.2 

1292 

-  7.9 

1403 

4 

1310 

+2.5 

1279 

0.0 

1278 

5 

594 

-2.5 

618 

+  1.5 

609 

6 

675 

+3.5 

644 

-  1.2 

652 

7 

420 

+2.2 

413 

+  0.5 

411 

8 

2245 

^0,^ 

2100 

-  6,2 

2229 

TOTAL 

8I64 

+1.4 

7868 

-   2.1 

8048 

See  Table  IV- 2. 
-Sample  Expansion  by  a  constant  factor  of  5.0. 
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Althoiigh  this  preliminarry  expansion  of  urban  transportation 
dwelling  data  was  not  used  in  the  study  procedure,  the  fact  it  varied 
from  the  Census  total  by  only  1.4  percent  tends  to  establish  the  accuracy 
of  the  sampling  procedure.   Variance  of  the  study  data  by  districts  in- 
side the  city  limits  was  within  a  relatively  close  range  of  percentage 
points,  indicating  the  internal  stability  of  the  sample.  As  might  be 
expected,  the  smaller  districts  show  the  largest  percentage  variance 
from  the  Census  norms.   The  tabulation  supplied  by  the  City-County 
Planning  Board  indicates  a  much  wider  range  of  variability  compared 
to  the  Census  data. 

POPULATION 

The  expanded  data  summary   from  the  home   interview  study   (Appendix  A) 
shows   23,865  people   residing  in  the  City  of  Helena  in  1969.      An  additional 
4021  persons  were   reported  as   residing  in  the   remainder  of  the   study  area. 
This   resulted  in  a   total  of  27,886.      The   U.S.    Census  listed   22,730  people 
for  the   city  proper  in  1970,   which  was   1135  persons   less  than  the 
figure   from  the  home   interviews,    or  a  difference  of  about   five  percent. 
This  variance  was   thought  to  have  been  due   in  part  to  the   inclusion  of 
all  resident,    fall  term  students  at  Carroll  College   in  the  home   interview 
survey  as  in  the  Census     enumeration^    in  addition  to  other  college   students 
normally  enrolled  at  universities   in  other  localities,    who  were   living 
in  Helena   for  the   summer.     Approximately  fifty  percent  of  the  home   inter- 
viewing was   completed  in  August,    1969,   before   the   start  of  the   fall 
college   term.      This   latter  group  of  students  was   not   included  in  the  Census 
totals   for  the  Census  was  taken  in  April  and  May,    1970,    while  these   same 
students  were  away  attending  school. 

The  variance   in  total  population  was  examined   in  more  detail  through 
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the  expansion  districts  (see  Table  IV-2)  for  consistency  throughout  the 

city.   The  results  of  this  comparison  was  shown  in  Table  V-2.   This 

table  indicates  that  District  6,  the  Stewart  Homes — Northern  Pacific 

Depot  area — had  only  eighty-five  percent  of  the  Census  population  reported. 

This  was  in  contrast  to  the  opposite  pattern  for  the  rest  of  the  city, 

where  transportation  data  indicated  a  seven  percent  surplus  over  the 

Census  total.  A  more  detailed  analysis,  involving  a  tabulation  of  Census 

block  statistics,  indicated  sampling  error  in  several  traffic  zones. 

As  the  Census  Block  statistics  were  not  available  at  the  time  the  expansion 

fa6tors  were  calculated,  no  adjustment  was  made  to  effect  a  more  correct 

expansion. 

Another  partial  explanation  for  this  variance  in  District  6  was 
the  considerable  number  of  dwelling  units  in  Zone  77  being  vacant  in 
the  newly  completed  Eagles  Manor  and  low-cost  Almanor,  Inc. ,  at  the 
time  the  home  interviews  were  being  taken.   These  dwellings  would 
have  been  largely  occupied  when  the  Census  was  taken  seven  to  eight 
months  later. 

Population  Data  for  District  4,  the  urban  renewal  area,  was  in 
exact  agreement  with  the  Census  total.   This  also  contrasted  to  the 
city  wide  comparison.   The  area  had  a  very  high  percentage  of  elderly 
and  retired  persons,  perhaps  upwards  of  3/4  of  the  population,  with 
an  absence  of  youngsters  and  college  age  adults. 
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NUMBERS  EMPLOYED  BY  PLACE  OF  RESIDENCE 

The  expanded  data  summary  from  the  home  interview  survey  (Appendix  C  ) 
shows  9139  employed  persons  residing  inside  the  Helena  city  limits,  hut 
not  necessarily  all  working  in  Helena,  and  1531  in  the  study  area  outside 
the  city  for  a  total  of  10,670.   Included  in  these  tabulations  were 
employed  persons  19  years  and  over,  and  persons  16  to  18  years  old  who 
indicated  they  were  not  enrolled  in  high  school  and  were  employed  on  a 
regular  part-time  or  full-time  basis. 

The  1970  U.S.  Census  shows  9842  employed  persons  residing  in  the 

2 

Helena  city  limits,  with  an  estimated  1700  employed  persons  residing 

in  the  balance  of  the  study  area,  which  totals  to  11,54-2.   Included  in 

these  figures  were  all  employed  persons  16  years  and  older,  irregardless 

of  whether  or  not  those  in  the  high  school  age  group  were  also  enrolled 

as  students,  or  of  the  status  or  length  of  employment  of  these  16  to  18 

year  olds.   Research  through  the  Census  reports  revealed  data  for  the  city 

which  was  used  to  adjust  the  Census  total  employed  to  compare  to  the 

data  from  the  urban  transportation  study  as  follows: 

Number  employed  persons,  16  years  and  over  =  9842 

Less  number  employed  persons,  16  through  18  years  =  805-^ 
Plus  estimated  number  employed,  16  through  18  years 
not  enrolled  in  high  school  60^ 

Number  of  employed  persons  19  years  and  over,  and 
employed  non-students  16  through  18  9097 


U.S.  Census,  "General  Social  and  Economic  Characteristics,  Montana, 
1970",  Table  105,  pg.  183  (occupation  totals). 

2 

Estimate  derived  from  percentage  of  employed  persons  and  total  population 
in  the  City  of  Helena  (9842/22730  =  43fo),  applied  to  population  in  the 
balance  of  study  area  (4021  x  43^  =  1729). 
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This  adjusted  Census  figure  compares  closely  to  the  9139  employed 
persons  from  the  transportation  study,  a  variance  of  only  42,  or  about 
1/2  of  one  percent.   This  agreement  was  not  unexpected  since  the  two 
data  sources  were  not  completely  independent  of  each  other  (i.e.,  the 
transportation  dwelling  sample  was  expanded  on  the  basis  of  Census 
dwelling  unit  totals).   This  comparison  was  valuable  as  it  helped  to 
verify  the  accuracy  of  the  home  interviews.   It  would  have  been  possible, 
for  instance,  to  have  had  veiy  close  or  exact  agreement  in  the  dwelling 
unit  totals  and  still  have  had  considerable  divergence  in  the  numbers 
employed.   However,  the  good  comparison  in  this  category  of  data  indicates 
the  overall  validity  of  the  dwelling  unit  sampling. 

A  similar  comparison  for  the  study  area  outside  the  city  limits 
was  not  possible  because  the  necessary  Census  data  was  not  available  for 
that  area. 


3 

Op.  Cit.  "Social  and  Economic  Characteristics",  Table  IO4,  pg.  1S2, 

(percent  in  labor  force  by  ages);  U.S.  Census  "General  Population  Charac- 
teristics, Montana  1970",  Table  28  pg.  54  (numbers  in  age  groups). 

4 
Ibid.  "Social  and  Economic  Characteristics",  Table  103,  pg.  181, 

(number  enrolled  in  high  school  -  four  year  basis  -  residing  in  the 

City  of  Helena  -  1749). 

Ibid.  Population  Characteristics,  Table  28,  Pg.  54  (number  15  to  18 

year  olds.  City  of  Helena  =  1909). 

This  indicates  160  individuals  15  to  18  years  not  enrolled  in  high  school. 

Sixty  of  these  non-students  were  assumed  to  be  employed,  or  about  forty 

percent  of  the  group. 
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Chapter  VI 
TRAVEL  DATA 

ACCURACY  CHECKS 

HELENA  SCREENLINE  COMPARISONS 

In  order  to  check  the  accuracy  of  the  expanded  0-D  trip  from  the 
home  interview  and  adjust  the  expansion  of  the  trip  data,  two  traffic 
screenlines  were  chosen  (see  Figure  IV-l).   These  imaginary  screen- 
lines  were  physically  located  as  to  intersect  major  traffic  movements 
within  the  study  area,  not  to  divide  traffic  zones  and  to  keep  mul- 
tiple trip  crossings  at  each  screenline  to  a  minimum.   Screenline  "A", 
running  predominantly  along  Columbia  and  Davis  Streets,  divided  the 
study  area  into  eastern  and  western  parts.   Screenline  "B",  the  north-south 
division  line,  was  located  along  the  Burlington  Northern  main  line  tracks. 

Vehicles  crossing  the  screenlines  were  counted  mechanically  for 
a  full  week.   Streets  with  major  traffic  volumes  were  manually  counted 
and  classified  over  a  sixteen  hour  period.   The  manual  counts  were  then 
summarized  and  plotted  by  hour  and  vehicle  type  (car  or  truck)  together 
with  comparable  categories  of  the  0-D  trips  crossing  the  same  screenlines. 
This  comparison  revealed  that  for  the  twnety-four  hour  total  only  66 
percent  of  the  actual  car  and  60  percent  of  the  actual  truck  crossings 
were  accounted  for  by  the  crossings  obtained  from  the  expanded  0-D  trip 
data. 

Several  alternate  screenline  factors  were  then  applied  to  the  expanded 
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trip  data  on  a  trial  basis.      The  results  of  these  trials  were  then  plotted 
and  compared  to  the   initial  plots  to  find  the  best   combination  of  overall 
visual  fit  while  keeping  the  twenty-four  hour  adjusted  0-D  trip  totals  as 
close  as  possible  to  the   total  ground   counts.    The  best   fit  occurred  in  the 
peak  traffic  periods  of  7-9  a.m.    and  4-6p.m.    when  most  trips  were   of  the 
home-to-work  or  work-to-horae  variety.      Since  the   number  of  external  trips 
ending  inside  or  passing  throiJgh  the   study  area  were   fully  known   (due 
to  the   intensive   counting  and   interviewing  program),    the  observed  shortage 
of  expanded  0-D  trips  in  the  off-peak  hours   indicated   the   necessity  of 
a   further  factoring  of  the   internal  trip  data. 

Since  the   screenline   comparisons   indicated  the  home  survey  inter- 
viewees reported  most  of  their  work  trips,    the  differences  between  the 
actual  and  reported  crossing  of  the   screenline   in  off-peak  hours  were 
attributed  to  an  underreporting  of  the   non-work  trips.      This  left  only 
the  HBO  and  the   NHB  to  be   factored.      Therefore,    the  adjustment  of  the 
expanded  trip  data  to  the  actual  crossings  was  achieved  by  multiplying 
the   non-work  trip  categories  by  a   factor  of  1.8  for  cars  and  1.7  for 
trucks.      In  keeping  with  recognized  procedures,    this  adjustment  was  made 
for  the  total  twenty-four  0-D  trip  table   rather  than  on  an  hourly  basis. 
The   factored  origin  and  destination  trips   crossing  screenline   "A"   then 
accounted   for  98  percent  of  the  actual  car  trips  and  101  percent  of  the 
actual  truck  trips   crossing  the  same  screenline.      (See   Figures  VI-2 
through  VI-5). 
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HELENA    URBAN    TRANSPORTATION   STUDY 
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Chapter  VII 
TRIP  GENERATION  ANALYSIS 

Trip  generation  analysis  is  important  to  the  forecasting  of  future 
travel  in  the  urban  area.   In  this  process  current  socio-economic  data 
concerning  tne  population  of  the  area  is  related  in  mathematical  terms 
to  the  current  number  and  types  of  trips  made.  More  specifically,  equa- 
tions are  formulated  which  relate  to  the  total  number  of  trips  originating 
or  terminating  in  specific  traffic  zones  to  the  data  about  people  living 
or  working  in  various  zones.   The  assumption  is  made  that  these  equations 
will  remain  valid  over  a  period  of  time,  generally  twenty  to  thirty  years. 
The  introduction  of  future  socio-economic  data  to  these  equations  allows 
the  calculation  of  future  trip  ends.   In  a  later  study  procedure,  these 
total  trip  ends  are  converted  by  traffic  zone  to  more  detailed  -trip 
tables,  which  may  be  assigned  by  computer  to  tne  major  street  network. 
This  later  study  procedure  is  known  as  "trip  distribution". 

In  order  to  select  the  most  reasonable  and  statistically  signifi- 
cant indicators  of  tripmaking  and  to  establish  the  trip  generation  equa- 
tions, a  computerized  procedure  is  normally  followed.   Both  the  selection 
of  variables  and  the  derivation  of  equations  are  operations  performed  by 
the  stepwise  multiple  regrassion  computer  programs.   Given  a  specified 
dependent  variable  (  a  particular  category  of  trip  productions  or  attrac- 
tions by  zone)  and  an  array  of  independent  variables  by  zone  (i.e.  pop- 
ulation, vehicles  used,  employment,  etc.),  the  regression  program  will 
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produce  one  or  more  step  equations  together  wi'th  statistics  allowing  the 
user  to  interpret  the  relative  acceptability  of  the  equation  at  each 
step,  as  shown  below. 

TYPES  OF  STEPWISE  MULTIPLE  REGRESSION  EQUATIONS 

First  Step  equation: 

Dependent  variable  =  (coefficient)    (independent  variable  ) 

_+  constant 

Second  step  equation: 

Dependent  variable  -    (coefficient)        (independent  variable) 

±  (coefficient)      (independent  variable   p) 

_+  Constant 

Third  step  equation: 

Dependent  variable  =  (coefficient)   (independent  variable^) 

jj^''. coefficient)  (independent  variable2) 
+  (coefficient)  (independent  variable^) 
+_     constant 

At  each  step,  another  independent  variable  is  added  to  the  equation. 

Though  the  addition  of  such  a  variable  may  statistically  improve  the 

overall  equation,  the  improvement  may  be  very  marginal.   The  program 

user  should  then  revert  to  the  preceding  step  equation.   Fourth  and 

higher  step  equations  for  the  Helena  Urban  Transportation  Study  were  developed 

for  five  major  trip  categories.   These  represented  the  most  acceptable 

equations  in  respect  to  the  associated  statigtical  outputs.   The  equations 

for  the  Helena  Transportation  Study  are  included  in  Table  VII-1. 
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Table  VII-2 
SPECIAL  ANALYSIS  ZONES 

Zone  # 

1  Telephone  Company  Building 

12  Post  Office  Building 

44  Vacant  Land 

47  .  Carroll  College 

48  National  Guard  Building  and  Park  Land 

49  Civic  Center 
66  Hospital 

69  Capitol  Buildings 

85  Industrial  Area 

89  Sparsely  populated  semi-commercial  zone 

93  Airport 

94  New  Highway  Department  Complex  &  Commercial  Area 

95  Vacant  Land 

98  Commercial  Area 

108  Fairgrounds 


The  traffic  analysis  zones  were  revlev/ed  to  find  those  zones  that 
should  be  considered  "special  generators".   Special  generator  zones  were 
composed  of  either  vacant  land  or  land  containing  unique  characteristics 
(I.e.  airport,  Post  Office,  Capitol  complex,  etc.).   These  were  elim- 
inated from  the  regression  analysis  and  future  trip  ends  were  developed 
by  special  procedures  for  all  five  trip  purposes,  (see  Table  VII-2). 

The  remaining  zones  were  analyzed  for  the  five  trip  purpose  pro- 
duction and  attraction  equations.  After  the  Initial  runs,  It  was  found 
for  some  trip  purposes,  the  data  needed  further  stratification  to  make 
it  more  homogeneous.   Not  finding  acceptable  equations  using  all  the 
zones,  the  zones  were  classified  as  " pre d eminently  commercial"  or  "pre- 
domlnently  residential".   Regression  analysis  was  then  rerun  on  the  new 
groupings.   (see  Table  VII-1).   With  this  stratification,  satisfactory 
results  based  on  application  of  the  resulting  equations  to  the  base  year 
data  for  sixteen  superzones  were  achieved.   These  computed  totals  for 
each  superzone  were  listed  alongside  the  acutal  0-D  trips  for  the  same 
areas.   The  percent  difference  between  the  estimated  and  the  actual 
totals  was  then  computed.   The  percent  difference  was  compared  to  the 
"maximum  allowable  difference",  as  derived  from  Table  rV-41  of  the  FHWA 
"Urban  Transportation  Planning  Manual  -  General  Information  and  Intro- 
duction to  System  360".   The  maximum  allowable  difference  was  directly 
related  to  the  nijmerical  size  of  the  control  0-D  trips)  totals;  the 
largest  groups  had  the  siaallest  allowable  errors. 
Conclusion 

Thus,  the  equations  for  estimating  future  trip  production  and  at- 
traction in  the  Helena  Urban  Transportation  Study  were  developed  in  re- 
spect to  current  and  projected  socio-economic  characteristics  of  the 
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specific   zones.      These  equations  will   be      re-evaln«t.H    • 

re-evaluated   m  updates  to 

assure   their  constant  applicability  to  the   study  area. 
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APPENDIX 


A 


GLOSSARY  OF  TERMS 


ORIGIK  MD   DESTIMTION  SURVEY 

A  survey  of  travel  by  rriotor  vehicles,  designed  to  collect  de- 
tailed infornation  pertaining  to  the  daily  movement  of  vehicles,  and 
persons,  into,  within  and  tlirough  an  area. 

INTERNAL  PHASE  (Home  Interview) 

That  phase  of  the  survey  in  which  travel  and  other  information  is 

"ollcctod  by  ^ntorvicv.'inj  cccupantc  c^  rr:.?:.-?'"-   ^-n-'-'^'-  ^vr.itr:.   within  the- 
study  area. 


EXTERNj\L  phase  (Roadside  Interview) 

That  phase  of  the  survey  in  which  travel  information  is  collected 
by  interviewing  vehicle  drivers  at  roadside  stations  on  the  study 
area  boundary. 


CORDON  LINE 

A  hypothetical  line  delimiting  the  study  area. 

CORDON  INTERVIEW  STATION 

A  station  set  up  on  a  road  crossing  the  cordon  line  at  which  traffic 
counts  and  roadside  interviews  are  conducted. 

SCREEN LINE 

A  line  within  the  study  area  across  which  ground  counts  of  vehicular 
traffic  are  made.  These  counts  are  used  to  check  the  accuracy  of  trip 
voluiries  derived  from  the  interviews. 


ZONE 

A  geographical  subdivision  of  the  study  area  to  whigh  survey 
data  is  related  for  the  purpose  of  traffic  analysis  and  reporting, 


y.OTOR  VEHICLE 

An  auto,  pickup,  or  truck. 


A-1 


TRIP 

One-way  travel  of  a  vehicle  from  a  stated  starting  point  (origin) 
to  a  stated  first  stop  for  a  specific  purpose  (destination) .  Stops 
made  to  avoid  conflict  with  traffic  or  to  comply  with  traffic  control 
signs  and  signals  are  not  considered  trips. 


TRIP  TYPES 


3  types  of  trips  are  defined  "by  their  purpose: 
home  to  worl^  (home  based  work  trips) 
hojne  to  other  (home  based  other  trips) 
other  to  other  (non-home  based  trips) 


ORIGIN 

Beginning  point  of  a  single  trip. 

DESTINATION 

Ending  point  of  a  single  trip. 

INTRAZONAL  TRIP 

A  one-way  trip  v/ith  origin  and  destination  in  the  same  zone. 

INTERZONAL  TRIP 

A  one-way  trip  with  an  origin  in  one  Zone  and  destination  in 
another  Zone. 

WEEKDAY" 

A  typical  or  average  day  of  a  five-day  week  (Mon-Fri) . 

PEAJ(  TR/iFFIC  PERIOD 

Those  portions  of  the  day  during  which  a  section  ,of  a  roadv/ay 
experiences  its  highest  vehicle  volumes.  Generally,  weekday  peak 
traffic  periods  result  from  morning  and  late  tiftei-noon  work  trips. 
Sometimes  expi-essed  as  Peak  Houi". 

OFF  PEAK  TR/.FFIC  PERIOD 

The  remainder  of  the  day  not  included  in  the  peak  period 


A-2 


j 


AVERAGE  DAILY  TRAFFIC  (ADT) 

The  total  voluir,e  of  vehicles  moving  past  a  given  point  on  a  street, 
road  or  highway  in  a  2A   hour  period,  averaged  for  365  days  of  a  specified 
year. 

TiUVEL  DAY 

A  pre-designated  day  of  the  week  for  which  complete  records  of 
all  auto  driver  trips  are  obtained  from  all  members  of  a  sampled 
household . 


ya^D  USE 

The  purpose  for  which  land  and  the  structures  theron  are  used, 
classified  into  major  groups,  such  as  residential,  commercial,  industrial 
or  agricultural. 


HOUSING  UNIT 

■  A  house,  apartment,  or  other  group  of  rooms,  or  a  single  room 
■..i.jn  occupied  or  intended  for  occupancy  as  separate  living  quarters; 
such  quarters  having  either  a  separate  entrance  and/or  separate 
cooking  facilities. 


i:0USE110ID 

The  entire  group  of  persons  who  live  in  one  housing  unit,  'rt'inay 
ijcvcral  persons  living  together  or  one  person  living  alone.  .  It 
.■.:.. :iudcs  the  head  of •. household  and  .all  other  pej-sons  living  there.  . 

0.;OUP  QU/JiTKRS 

Group  quarters  included  such  places  as  hotels,  motels,  dormitories, 
..:..i  boaruiiig  houses.  In  the  case  of  dormitories,  each  person,  or 
occupied  bed  is  counted  as  a  group  quarter  unit;   in  cases  of  hotels, 
j.-oiolc,  etc.,  the  occupied  room  is  counted  as  the  group  quarter  unit. 


A-3 


APPENDIX 


B 


CCNTRffL  BUSINESS    DISmiCT 
f  U/?Bf)l^  RENEWAL  AREf) 
I3G3 


2%^ 


URBAN  RENEWAL   AREfi 

/VST  -  /ses 


1970    HELENA    URBAN 
TRANSPORTATION    STUDY 

TRAFFIC     ANALYSIS    ZONES 


APPENDIX 


o 

IXI 
cq 


o 

I— I 

<^ 

N 
M 


CO 

o 

M 

CO 


Eh 
CO 

O 
M 

o 


g 


vD 


E-<  CO 

O  q3 

E-f  <:; 

o 


CO 


rv 


o 


CO 


w 


o 


o 


o 


CO 


\D 


51;    - 
fn   CO 


O 


o  cr; 

CL, 


oS 


Q 
in 


CO 

^  CO  ,_] 
S  t-'  W 
«  W  Eh 
O  fH   O 

"  S  S 

a:; 


hJ  CO 


o 


en; 


O    >H 
ab    M   M 

w  ^  :=D 


m       o  M  M 

Eh   ^  tD 


<  K^   hJ   Eh 

■^  O   M  M 

S   S  S 


CO    flH 


0^ 


O  Q 


Eh 


o 


m  U-N 


O 


'iA        m 


o 


o 
rv 


m        O 


0^ 


CV 


in        tr\ 


O 


CM 


ir\ 


O 


O 

NT 


in        in 


in        o 


O 
rv 


vD 


o 


o 

C\2 


O 

n; 


in 


o 


in        m 


O         u-\ 


m        m 


m       o 


m        o 


\D        m 


O 

rH 


C\i 


NT 


0^ 


in 


NT 


o 


in 


m 


NT 


NT 
ni 


O 


m       in 


O 

NT 


in 


o 


m        1^ 


O 
c\j 


in        o 


R  ^  "^ 
R  S  o 
o       o       o 


\D 

!N 

0 

0 

0 

0 

to 
o 
o 


o 
o 


O  O 


m        in 


iJA         to 
o        O 


in 


iH 

o 


N^ 


o 
n; 
o 


O 


o 

n; 


^  (^  NT 

fv        cv        cv 
o       o        O 


00 


o 

M 

n 

o 

CO 


vD 


(M 


<I5 

fe 

0 

f-1  w 
0  (X 

1^ 

rH 

0 

fn   < 

h- 1 

0 

CO 

1-1 

E-H 

<i; 

S 

^ 

w 

0 

CO 

Q 

W 

1 

hJ 

>H 

<t; 

0 

O^ 

£-1 

hJ 

C\J 

o 

E-i 


W 


CO 


h-J    S 

<i;  0 

vO 

tH     CO 

0  ct; 

H  w 

P-, 

o3 

CO 

eg  CO  H^i 

S  hJ  w 

w 

S     W     &H 

iTA 

OHO 

Q  0  S 

:3h 

w 

h-l   CO 

Q 

1— 1    f£I 

LTN 

P=l    S 

0    0 

S   5^ 

pc; 


0 

>H 

hJ 

Fh 

0 

=a 

t-H 

1— 1 

ir\ 

E-H 

1-J 

tH 

CQ 

0 

1— 1 

1— 1 

LTN 

s 

2 

M 

>H 

H^ 

J 

H 

<i; 

c:5 

1— 1 

1— 1 

ITN 

s 

^ 

S 

1— 1 

3 

^ 

CO 

1-1 

•<; 

t3 

C^ 

Eh 

• 

0 

Q 

Eh 

o  o 
to  2: 


C\i 


r\2 


vD 
CM 


iH 

cv 

to 

CNJ 

-<r 

C^ 

Xl- 

CM 

0 

C\i 

CM 

0 

r\J 

Nt- 

sO 

rH 

I> 

ir\ 

C\J 

C^ 

C^ 

c^ 

rH 

r^ 

o 


o^ 

0 

-^r 

t» 

0 

0 

CM 

0 

ir\ 

CM 

CM 

^ 

to 

^D 

C^ 

tXl 

r^ 

0^ 

iH 

iH 

•-{ 

CM 

r\J 

o 


c^ 

r- 

l> 

LTN 

1^ 

rH 

rH 

vD 

u^ 

to 

■N^ 

tX) 

C\i 

CM 

NT 

C^ 

rH 

CM 

CM 

CM 

rH 

-4- 

rH 

c^ 

iH 

r-i 

H 

CM 

rH 

CM 

CM 

CM 

iH 

O  rH 

CM  vf 


£> 


c^ 


0 

C^\ 

^ 

,-{ 

UA 

CO 

0 

rH 

0 

CM 

0 

-sT 

CM 

CM 

to 

£> 

r-^ 

IfA 

ITN 

0^ 

C^ 

0 

CO 

0 

sJD 

I> 

CM 

CM 

y'S^, 

vD 

r^ 

^D 

sO 

iTN 

CM 

NT 


UA 

sO 

CM 

0 

rH 

tX) 

o 

CM 


-4- 


NT 

1           CT^ 

0 

ir\ 

0 

■sr 

UA 

r^ 

rH 

r-\ 

LfA 

0^ 

o 


rH 


0 

^r^ 

a- 

UA 

0 

0 

0 

CM 

,-^ 

r-{ 

0^ 

rH 

r-\ 

CM 

o 

rH 


CM 


UA  sD  O 

CM  CM  CM 

000 


CM 

0 

CO 

CO 

0^ 

0 

0 

rH 

CM 

UP\ 

CO 
CM 

!> 
CO 
rH 

■f^ 

rH 

CO 

OA 

UA 
rH 

0 

CM 

CO 

CO 

00 
UA 

CM 

CO 

UA 

CO 

(M 


CO 

0 

0 

r-\ 

CM 

(^ 

-vt 

UA 

\D 

tN 

CO 

0 

0 

CM 

CM 

0^ 

C^ 

r^ 

f^ 

r^ 

C^ 

c^ 

0^ 

c^ 

r^ 

Nt- 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

W 

o 

M 

o 

P-. 

CO 


sD 


O 


vD 


CO 

o 

CO 

Pi 
w 


CO 

CO  CO  hJ 

S  H^  W 

S  w  H 

O  H  Q 
Q  O  S 


O:^ 


o 

>H 

kJ  E-i 

o 

^-KJ 

M    l-H 

UA 

Eh 

pq 

O 

1— 1  1— 1 

UA 

& 
H 

w 

>H 

hJ 

hH    ^ 

<; 

o 

1— 1    M 

uS 

s 

^   S 

0^ 


o  o 

to  s 


h4   . 

Eh   • 
O  Q 


to 
o 

NT 


O 
C\J 


CO 

o 

O 

G^ 

O 

UA 

ir\ 

UA 

O 

^ 

0^ 

o 

rH 

u^ 

rH 

CM 

rH 

-4- 

CM 

OA 

NT 

rH 

to 

c^ 

C^ 

rH 

C\i 

rH 

0^ 

NT 

CM 

r^ 

iH 

sD 

O 

rH 

r-\ 

1        o 

u-^ 

O 

1       y^ 

o 

O 

o 

-nT 

LTN 

CM 

O 

0^ 

o 

O 

rH 

xO 

o 

0^ 

rH 

c^ 

ir\ 

rH 

J> 

CM 

rH 

^ 

rH 

t> 

rH 

r-\ 

rv] 

rH 

i-H 

CM    i> 
CM    00 


O 


CM 


O 


o 


o 
o 


o 

UA 

O 

UA 

O 

o 

o 

sD 

I> 

!> 

ir\ 

vO 

■vj- 

xO 

Cvj 

c^ 

rH 

CM 

rH 

xD 

rH 

NT 

CM 

O 

lTn 

O 

:-{ 

!> 

NT 

CM 

C^ 

O 

fT- 

O 

to 

CM 

C\i 

to 

C\l 

ir\ 

O 

O 

rH 

vX) 

to 

vD 

sO 

ir\ 

Lr\ 

O 

£> 

o 

ir\ 

UA 

00 

vO 

vD 

,-i 

-^ 

O 
CM 


o 

1          O 

LTN 

UA 

O 

O 

O 

-<t 

CM 

-4- 

O 

to 

vD 

CM 

r-\ 

CM 

■Nf 


O 


CM 


CM 

to 


vX) 

o 

CM 

C\i 

o 

r-^ 

£> 

to 

r\l 

r-{ 

o 


CM 

o 


NT 
O 


UA 

O 


o 


o 


o 


UA 
CAJ 


O 


O^ 


NT 


to 

O 


O 


IJA 

to 


NT 

O 


CV 


o 

UA 


UA 


O 


UA 


o 


CM 


!> 
C\i 


to 


O 


in 

rH 


£^' 


UA 

HA 

O 

c^ 

^^ 

sf 

vD 

rH 

sD 

c^ 

•sl- 

r- 

UA 

UA 

CV 

C^ 

CM 

c~^ 

rH 

UA 

o 


CM 
UA 

o 


0^ 
UA 

o 


UA 

o 


UA 
UA 

O 


sO   o   to 

UA     UA    UA 

o   o   o 


vD 


Cvi 


O 
i-l 


sD 


Q 


c/3 

J  ^  gM 

rH    CO    bsi: 

o  oc;  o 

Fh    <C    l-l 
O   Ph 


CO 

E-i 


W 
■<  O 

EH     hJ 

O  & 

w 


CO 

<  o 

H  CO 

o  Pi 

PL, 


CO 
CO  CO   H^ 

S  hJ  w 
S  w  H 

O  E-i  Q 


fxq 

H^!  CO 

I— I  fa 

o  o 


cr; 


0 

dn 

0 

Cv' 

M    l-H 

ir\ 

w 

5    1=5 

g 

t^ 

K 

Eh 

>H 

CQ 

0 

M    H 

u^ 

M 

>H 

t-^ 

hJ    E-H 

< 

0 

1— 1     \—i 

Lf^ 

2: 

S  2 

CO   [^ 


0^ 


o  o 

tSl    S 


1-q  • 

<q  t3 

E-H  • 

O  Q 
Eh 


-<r 

U~N 

ir\ 

ir> 

U~\ 

0 

0 

0 

0 

^r^ 

0 

0 

CM 

rH 

UA 

O^A 

vO 

sD 

c^ 

C\J 

0 

0 

rH 

UA 

NT 

tX) 

r^ 

0 

0 

C^ 

rH 

r^ 

^ 

CM 

0^ 

r^ 

UA 

CM 

irv 

^ 

-4- 

CM 

ir^. 

UA 

0 

m 

ir> 

0 

ir\ 

0 

IfN 

T\ 

0 

C\i 

-^ 

0 

ir\ 

C\i 

0 

tX) 

0^ 

a^ 

•sr 

r-\ 

<r\ 

r-t 

0 

0 

C\J 

CM 

r^ 

CM 

r-l 

C^N 

CM 

rH 

CM 

CM 

rH 

^ 

0 

UA 

C^ 

NT 

0 

rH 

CM 

0 

0 

UA 

ir\ 

ir\ 

0 

0 

UA 

<» 

!> 

0 

f> 

0 

0 

sr 

0 

C-A 

UA 

vD 

CM 

OA 

CM 

rH 

^ 

:^ 

c^ 

CM 

c^ 

0^ 

c^ 

rH 

o 


(^ 

ITN 

ir\ 

0 

0 

UA 

0 

0 

'S\ 

0 

0 

0 

0 

OA 

to 

cv 

tX) 

sD 

<^ 

UA 

vO 

vD 

0 

CM 

rH 

NT 

i> 

0 

Nf 

■sr 

tXi 

to 

■nT 

0 

to 

rH 


O 
CM 


o 


o 


o 


o 


cv 


O 

to 


■sf 
CM 


O 


o 


NT 


CA 


rH 


O 


UA 

1> 


O 


O 
CM 


O 
CM 


CM 


0 

lTn 

0 

0 

0 

iXA 

UA 

0 

0 

0 

0 

rH 

C^ 

0 

00 

ri\ 

CM 

CA 

xD 

r-{ 

•vj- 

rH 

CM 

vD 

vD 

to 

rH 

^ 

rH 

rH 

r-{ 

rH 

CM 

rH 

CM 

rH 

rH 

0 

0 

0 

0 

yA 

0 

CM 

CM 

0 

r- 

CM 

CA 

r-\ 

CM 

CM 

r-{ 

^ 

CM 


CM 


0 

UA 

0 

0 

-4- 

CA 

0 

UA 

^ 

CM 

CM 

0 

v£) 

rH 

CM 

cH 

rH 

C^ 

C^ 

CM 

rH 

0^ 

0 

r-{ 

CM 

O'A 

NT 

ITA 

i> 

to 

c^ 

0 

rH 

CM 

C^ 

-st- 

ir\ 

UA 

v£) 

\0 

■^D 

vD 

v£) 

vD 

xD 

vO 

vD 

i> 

!> 

0 

I> 

I> 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

CO 


CO 

o 

M 
Eh 

O 

Ph 

CO 


s 
^ 


a 


sD 


o 


vD 


^^ 

EH 

O 

sg 

E-H 

<q  HH 

o  a. 

CO 

i-< 

hJ  2 

<  w 

Eh    Q 

O    tT) 

Eh   Eh 

CO 

Q 

W 

hJ    >h 

<3  O 

H  hJ 

O  Pa 

Eh   S 

CO 

►-J  2; 

<  o 

t->  CO 

O  cr^ 

H  w 

CU 

=« 


CO 


S  CO   f-q 

w 

S  hJ  W 

ir\ 

O  W  Eh 

Q  tH   Q 

O  S 

K 

w 

hJ   CO 

Q 

1— 1    M 

LA 

CQ  § 

Q  o 

S  X 

d:; 


O 

>H 

1-1     tH 

o 

c^ 

1— 1    HH 

ITN 

S    S 

w 

^    ^ 

g 

tlM 

m 

H 

^EH 

CQ 

O 

1— 1  1— 1 

UA 

^ 
^ 

1^ 

w 

>H 

1-3 

v-:|  H 

< 

O 

M    M 

ITS 

2 

^    S 

hH 

^    t=) 

C^ 

CO 

O  Q 
Eh 

o  o 

CSl   S 


o 

CM 


NT 


^ 


UA 


O 


O 
C\J 


O 


O 


^D 


O 


to 


cv 
o 


CM 

ir\ 

o- 

O 

to 

v£) 

cv 

NT 

CM 

sr 

rH 

r-H 

rH 

CJ^ 


O 


-4- 


-J- 


^D 

o 

cv 

vO 

to 

CM 

O 

^ 

O 

to 

C^ 

-nT 

-nT 

C\J 

o 


^ 


CM 

cr- 

to 

^ 

->t 

to 

o 

NT 

CM 

o 

c^ 

(H 

CM 

CM 

CM 

C^ 

iH 

<H 

CM 

CM 

rH 

sO 

vO 

c- 

to 

C^ 

r-i 

o 

t> 

vD 

UA 

r-\ 
rH 

0^ 
rH 

!> 

CM 

CM 

vD 


o 

CM 

C^ 

r^ 

C^ 

o 

O 

[> 

O 

•sr 

in 

to 

CM 

0^ 

-<r 

O^ 

CM 

00 

o 

-<r 

sD 

o 

!> 

UA 

rj 

0^ 

o 

ITS 

r-{ 

r-i 

0^ 

■sf 

-sf 

CM 

rH 


o 


o 


sD 

O 

■sr 

to 

■sr 

UA 

sD 

UA 

CM 

CM 

CM 

vO 

to 

CM 

nt 

vJ 

CM 

sr 

r-{ 

to 

O 

rH 

ITA 

vD 


o 

rH 

to 

O 

rH 

to 
to 

sr 

UA 

CM 

sr 

o 

rH 

rH 

rH 

CM 

H 

rH 

iTN 
rH 

LfA 
rH 

O 

O 

to 

!> 
O 

O 

O 

to 
o 

rH 

to 
o 

CM 

to 
o 

0^ 

o 

o 

UA 

to 
o 

to 
o 

to 
o 

to 
to 

O 

to 
o 

O 

o 

CO 


o 

M 

n 

o 

CI. 
CO 


vD 


C\J 


o 


vO 


w 

o 

ITN 

M 

CO 

<; 

m 

^ 

Q 

H 

m 

CO 

hJ  c>;  (X 

1 

TOTA 

ARS 

ICKU 

1      NT 

1     I^^ 

1— 1 

o 

CM 

tX) 

UA 

r-A 

r-l 
CO 
rH 

CM 

o 

•St- 

O  CL, 

CO 

hJ  en 

<  IS 

O  Q 

1     lO, 
1     OJ 

O 

t-H 

NT 
r— I 

0^, 

NT 

cv 

rH 

NT 

O 

to 

NT 

■nT 
OA 

CO 

Q 

w 

J  ;v< 

o  a. 

1    o 

1     UA 

o 

■sr 
<— 1 

to 

o 

to 
o 

iH 

O 

^ 

o 


CO 
CO  CO  hJ 

^  ^-^  w 

K   W   Eh 
OHO 

Q  9  S 


o  o 


ce; 


C 

>H 

1-J 

E-H 

o 

C"^ 

M 

M 

ir\ 

w 

g 
g 

>H 

:s 

:3 

^q 

B~i 

CQ 

o 

M 

M 

m 

^ 

g 

S 

H 

s 

t=) 

w 

>H 

h-1 

1-q 

Eh 

-a; 

o 

M 

1— 1 

UA 

^ 

t5 

CO 

s 

h-q 

<; 

r=)* 

(^ 

Eh 

« 

o 

Q 

H 

o  o 
IS]  S 


o 


t» 


UA 


NT 


CM         O         O 
<r^         r-\         to 

-H  rH  (AJ 


cr- 


I        o 


O  UA 


NT 
CV 


■sr 

0^ 


UA 
0^ 


O 


o 


C\i  NT  s£l 

cr^        O        o 
o       o       o 


o 


o 

rH 
rH 


o 


a-' 

CM 


>  I  I  I  I 


NT 


CO 


o 


O 
C\i 


r  CM  On 

NT  CM 


O 

r>A 


0^ 
UA 


O 
O 


CM 


NT 

UA 


XT 


CM 
O 
CM 


O 

UA 


O 

UA 


CM 


UA 
CM 


O^ 


CM 


O 


'''•'•  I  I  I  I  , 


O 


o 


o 

CM 


CM 
O 


O 


O 


o 


o 

UA 

O 

O 

■Ni" 

vD 

NT 

CM 

c^ 

CM 

00 

UA 

O 

CO 

i> 

o 

-4- 

CM 

NT 

CM 

o 


UA 


cv 


Nt- 

O 


UA 

o 


O 


o 


o 


o 


o 


\D 


CV 


O 


vD 


Q 


1-]  ^:^ 
<    ^ 

Eh  W 

O  p:: 

Eh  <:: 

O 


o 


Q 
W 

H^  >H 

<i;  o 

O  Ph 


o 


CO 

CO  CO  tJ 

S  hj  w 
E  w  " 

O  B-^ 

«  o 


o 


H 

« 

^ 

Qi 

O     >H 

O 

K^     tH 

cu 

o 

c«    M    M 

CO 

U(^ 

W     ^    t3 

H 

EH 

2 

<:j 

CQ 

§ 

>H 

1-J    H 

m 

O   l-H    M 

g 

UA 

g   ^    g 

W 

S 

1-^ 

W    >H 

l-J     K^     &H 

<q 

O    t-H    HH 

LfA 

s  §  s 

M    ^    t3 

CO    fc 

hJ         . 

<i:  tD 

0^ 

fH           . 

O  Q 

fH 

o  o 
(XI  S 


o 


to 


O 


UA 

0^ 

O 

t>- 

iTN 

t» 

tX) 

NT 

vD 

O 

C\i 

0^ 

J> 

LTA 

UA 

NT 

LTA 

C\i 

c^ 

(T- 

CNi 

r^ 

NT 


vO 


OA 


o 

ir\ 

o 

0^ 

to 

r\j 

NT 

C\j 

ir\ 

c^ 

CVA 

■xT 

v£) 

o- 

UA 

f^ 

to 

C\i 

vD 

O 

AT 

CM 

0^ 

CO 

CM 

CM 

iH 

-H 

!> 


O 


O 


C\i 

^- 

IjA 

O 

O 

O 

O 

UA 

rA 

c^ 

(TN 

OA 

C\2 

CM 

C\i 

OA 

vD 

O 

CT^ 

NT 

O 

UA 

O 

-nT 

■nT 

Nt- 

cn 

CM 

C\i 
rH 


rH 


O- 


co 


sr 
o 

CM 


o 

o 

O 


to 
to 

CM 


CM 

ON 


NT 
O 


UA 


00 


CM 
CM 


r- 

c- 

r^ 

to 

to 

o 

p  hJ 

O 

S   <t, 

rH 

<,     tH 

rH 

K  O 

e5  H 

APPENDIX 


D 


■ 

-r — " 



T — n — 



T1 

UUL_ 

L_ 

, 

JUL 

__UU! 

c_J 

U" 

L 

r 

1 

L    • 

< 

■ 

i_ 

» — . 

o 

J 

d 

^ 

d 

z 

I 

^ 

z  <  z 

o  o 

Jk 

'— * 

> 

!_ 

. 

i^ 

— 

in  -»[ 

' — 

tr  <3 

m 

UJ 

I- 

o 

UJ 

z 
0 

m 

>- 

tf? 

2 

UJ                  tt                  o 

0 

t/> 

3 

O                     UJ 

to 

z 

i 

a 

Z 

o      <r       "^       S       i 

D 

s 

UJ 

2 
3 

UJ 

o 

J 

5               UJ               ^ 

(J        <          ^         (D         z 
UJ          J         5         UJ 

O 

z 

0 
0 

o 

Uf 

>         >-          Z         3 

z 

o 

> 

o      >-       1-               :3 

>- 
4 

o 

q: 

5i:      o       o      UJ       tn 

O 

* 

>- 

UJ 

Ul      r>       <       z       z 

z 

I 

< 

f- 

t— 

UJ      H       tr       o       UJ 

0 

o 

z 

S         CO         K         N         O 

■  :  : 

tr 

UJ 
Q 

10 

Ul 

X 



2 

o 

z 

c 

_    9    i  -o 

-1 
O 

>- 

a 

4 

Z 
4 

«>    t:    -     • 

(C 

^ 

en 

^    ?     -    1 

0 

Z 

UJ 

> 

2    £    t-    2 

UJ 

> 

i 

< 

0 

r-   tD   <n   6 

u. 

»- 

UJ 

V) 

< 

>■ 

Z 

2 

UJ 

UJ          UJ 

< 

o 

z 

> 

z      z 

tr 

3 

a 

ft 

c 

o      o 

UJ 

o 

in 

2 

I 

I 

X           I 

■ 

m 

o 

_i 

UJ 

^ 

a 

a 

a       Q. 

2 

o 

UJ 

in 

z 

E 

z> 

> 

3 

3 

o- 

o 

z 

< 

m 

o 

c- 

■o 

(C 

UJ 

a: 

UJ 

o 

Q.     ^ 

1- 

1- 

w> 

<i 

O      o 

m 

3 

(7i 

z 

in 

15 

UJ 

UJ 

cr 

«      • 

0 

z 
< 

1 

O 

-J 

Q. 
C 

1- 

< 
a 

o 

X 

■o 
c 
£    ^ 

p 

- 

UJ 

> 

O 

z 

z 
0 

Z 

ir 

1- 

to 

0 

J! 

CC 

10 

£E 
UJ 

m 

z 

Ul 

to 

UJ 

s  g 

H 

z 

;  o  * 

u.   q:   z 

T    <f>    <c 

c 

^           * 
E          ? 

o 

>- 

in 
9. 
a 

UJ 
0 

< 
2 

0 

X 

0 

0        UJ 
0       tc 

0 

< 

8 

CO 

>~ 
z 

UJ 
Q 

? 

10 

IE 

liJ 

m 

2 
3 
Z 

2 

o 

UJ 

Q. 

=> 

o 
o 
v> 

UJ 

2 

o 

z 

z 
a 

a 

X 

c 
u 

c 
a 

> 

a: 

< 

to 

Ui 

tr 

Q 
Q 

< 

tn 

X 

1- 

UJ 

o 

< 

z 
0 

10 
a 
tx 

h- 

cr 

< 
_i 
3 

to 
in 

< 

in 
in      Q- 

I      ?= 

>- 
_J 

S 
4 
u 

_i 
_) 

4 

U. 
0 

>- 
ir 

< 

D 
in 

C 

z 

< 

C£ 
UJ 

a. 
o 

>- 

zS 
o> 

1 

THIS      ADORE 

RTEO      AT     T 

RELATED     1 

IT       BUSES    . 

X 

1- 
z 

3 

u 

> 

I 

* 

UJ 

z 

H 
Z 

Ul 

UJ 

<J 

z 

UJ 
Q 

u 

-J 
(r 

< 

UJ 

o      ^ 

< 

z 

z  <  m 

OoUJ 
in  _  o 

cr  u.  I 

z 

z 
0 

0 

UJ 
IT 

0 
Z 

iD      AT 
S    REPOl 
R     WORK 
TRANS 

en 
tr 

UJ 

S 
—  0 
»  0 
•  z 

> 

2 
-J 

> 

t- 
z 

UJ 

z 
u. 
c 

CO   Q    1- 
-,    cj    I*- 

cr 

tn       UJ 
Ul         => 

z 

D 
(/> 

a: 

UJ  > 

o 

u. 

0 

< 

2 

^       9:      0       >. 
cr      cr              1- 
0      ^-      ^      - 
a.              a.      <-> 

0 

< 

in 

1^ 

3 
0    ^ 

_l 
UJ 

* 

V 

u 
a 

c 
c 

z 

< 
J      a 

z 

>     <j 
)       u 

o 

_J 

UJ 

> 
< 

a. 

c 

) 

< 
-> 
o 

< 

u. 
o 

a 
cr 

U. 

I 

u 
a 

u. 

c 

a 

UJ 

o 

z 

UJ 

o 

o 
z 
* 
o 

Ui 

<n      <-> 
a      cr 
Z)       o 
it        H 

in 

z 
o 

to 

cr 

UJ 

Z) 

0 

2 
0 
cr 
u 

in 

z 
< 
a 

0 
0 
0 

AR  TRIPS    RE 

P     a     PANEL 

RCYCLE       WC 

MADE      ON 

X 
1- 

3 
< 

Q 

m 
0 

C    CC 

0  0 

o 

Uj 

> 

UJ 

o 

"in 
cr  o 

cv 

K 

)     I 

tr 

u 

r^ 

a 

)      a 

o 

c 

y      C 

c 

u 

in 

UJ 

in 

o 

in 

0    y 

3 
u 

C 

c 

3        Z 

Q 

UJ 

cr 

UJ 

Uj 

cr 

Uj 

3 

2 

) 

u. 

< 

O        O 

o 

o 

z 

z 

; 

t 

in 
ir 
0 

u 
0 

0        3       0        If 

5<      1-      a 

u     y     0     ct 
0      Q.      2      (- 

UJ 
> 

CC 

0 

-J    > 

a      <E 

2       UJ 

UJ         H 

h 

4 

a 

J       h 

J        -^ 
V 

z 

UJ 

UJ 

o: 

< 

o 

UJ 

cr 

Ul 
CD 

a.      cr 

uJ         UJ 
CO        CD 

UJ 
CD 

o 
o 

o 

^ 

* 

10 

> 

ir 

UJ 

q:       cr       (r       0 

Ul        UJ        UJ        u 

cr 

UJ 

Z 

-   X 

as 

UJ 

< 

r 

: 

0 

J         Cl 

to 

< 

K 
_) 

Q 
O 

< 

Uj 
<5 

1- 
C 

)         > 

1- 

2 
z 

2       2 

Z         Z 

5 

Z 

u 

, 

t 

0 

2 
3 
Z 

CD         CD         CD         a 

*       S      2       3 

335! 
z       z      z       2 

;  i 

:      z 

z      I^ 

cr  Ul 

St;; 

, 

? 

: 

, 

., 

, 

, 

. 

. 

. 

>- 
z 
< 

en 

-i 

cr 

i 

>- 

Z 

3 
O 

I 

to 

-J 

4 

Q 

1 

I/) 

z 

ID 
1- 

"      - 

^        ^ 

in 

1- 
z 

»- 

t/> 

to 

o       o 

UJ        < 

UJ 

Z 

3 

i 

2 

2      o 

1- 

2 
2 
O 
O 

l/> 

UJ 

2 

(- 

UJ 

< 
O 

z 

o      > 
ex      < 
a     o 

2 

o 
u 

w       < 
o 

2                 < 

' 

<- 

'       ' 

(E 

to 

» 

c/5 

1 

D           tr 

-J 
< 

cr 

UJ 

q: 
o 

Ul 

r            o 

H 

o     o 

UJ 

irt 

> 

D           a. 
to 
z 
< 
a. 

_J          ~ 

_l 

<          C 

o 

1 

m 

<       < 

> 
q: 

Ul 

»- 

z 

> 

(E 
Ul 
Q. 

in 

INTER 

LETED 

;d 

ECKED 
ECKED 

OITED 

0 

UJ 

0 

w 

s      i 
0      t^ 

' 

' 

' 

Q.         "J         X         X                     UJ 

Z        CJ 

1 

5        1-        u        o 

3        UJ        10 

.       1 

o      o      ij              Q      £ 

Q.         iT         IE 

UJ 

^ 

o        UJ        5;        O        UJ        ? 

H 

< 

._     ^     0     -1     0     0 

>-      t      a 

< 

(r     t     X     y     0     0 

U         Ul        IE 

— 

Q 

'            '       1 

Z        Z        Q_        u.        (_>        0 

V       >       kJ 

-I. 


O     o«       ^       <o 


[Z° 


,i)i 


«       WO  af  I 


5^ 


*-     ■^.     <  Lv    UJ    CL     O     < 

i_  L.        t5  <  -     'in 

a:        h-  <  a.  >  i 


i^       oao-So       ic 
u        uj  -  i^         I   or        a 

u«   ui  i<-         O   <   —      ■  ui 
LUCE  (-<Q,>*/l-f- 

i-ino-j<oiij5Q'Z 


s 
s* 


ac  a.  S  o      ^ 

I*.        la       a 

^  iiJ  £  o  < 

or;  PHO(£<auj:5o 


t-     Lu  (t    o. 


ti.        uj  —  u.  [  g:  qc 

•~UJ<  nf  Lu  a.  Ci  <. 

t-  .^  a  a.  Kkf  H)  ij       uio. 

UJ  -aj  u.  o  «r  -     •  w> 


;  D  (r 


,5S   I 

.4 


U^  r-  t>    <      J 


^      ■©      (D  c  a 


-^  tL_ 


z  o 
2i 


3  l£ 


r-         O  t 


4  ^  -O  03  O 

-      »>      -       m       t 


I    O  u.'  cc  S  Q.  <  S 


o  — 


S5 


z  o 

eg 


a         \   a  UJ  a.  M  0-  <.  i 

0_l_lXS»-  Q.Q-0 

i   ^  <  '_)    I  »-  o        I 

O   -          <   O  .aJ   irt   > 

o  Q        -  i  cr 

5  *       S  ^,  ^ 


vt  z  c 

Z    <  K  O 

-  f-         <  -1  z 

I/)    Z  UJ    UJ    J   O    UJ 

Duj-ia><zi/i 

¥  <  <  O    I       h-  o       I 
z<J^/^-lu><xuJ 

O  —        <  O  UJ  VI  > 
irt  o       —  z  tr 

cc   U         U   <  U 


9^  <      I-  ^ 

i/j  z        UJ  UJ  -I  s2  UJ 

cr         iOuja:tQ.<l 

S  <  <  ^J    I        I-  o        I 

Z*_'vl-*UJ<XUJ 

O  ~         <  O  u*  w>  > 

trt  Q       —  z  a 

tr  UJ       -»  <  UJ 

iN  ^  lO  (D  O 


a>      o 


Z  O 


tij 


tn  z         UJ  UJ  -1  O  UJ 
;iuJ-ttr><Zin 

ft  i6u>a::SQ-<* 

o-*-<iai-       Q.Q.3 
i  <  <  O    I       t-  o       z 

Z'Ji/>_.UJ<IUJ 

O   -         <  O  u*  trt   > 

irt  o       -  z  a 

(T    I.  J  O   <  UJ 

UJ    <  O    I  i/i 


z» 
lA  o  Q  a 

^?  s!    ^ 

V>    Z  UJ   UJ    -^   O   UJ 

:3uj_.Q:><zt/) 
x:(rQOO<u/  —  loy 
a:        touja:«a.<£ 

Q-J_<l2t-  Q.Q.O 

i  <   <  U     I         K  o        X 

^(^01_>UJ4IUJ 

O   -         <   O  UJ  (A  > 
mo        -  z  a 

a  ui       *-»  <  UJ 

CN  •«  <0  <D  O 


5     S"- 


I     1"^ 


t: 


1    a 


<"     S" 


a: 

o 

a. 


a. 

Of 


< 

Z 

Of 


P 


P 


H 


O         - 


n 

_ 

1 — 

u 

5              , 

r-^ 

5_ 

L 

UUk 

L_ 

>-  o 

Jl^I^UU 

I— 

^ 

J  M 

^ 

Jlj 

^ 

II— 

=— 

2  < 

oc 

to  - 

:  2 

5 

^L 

u 

5_ 
s 1 

i_ 

J 

1 

L 

o-^t« 

l£ i 

IE  4  UJ 

i-Q:> 

1- 

K 

o 

UJ 
CD 

z 
o:              i 
»      "^      . 

UJ 

o 
o 

a: 

1- 
«> 

Ui 

5    i    S    i 

"         5         <D         Z 

>- 
IE 

)- 

to 
O 

o 

2 

Z 
O 
in 

10 

S 

z 
o 

Z      o      » 

^         ^         S         Ul 

2 

u 

D      o      UJ 

> 

>         Z         3         " 

2        O        - 

i  =  i 

4 

St 
UJ 

.         z      „ 

O         U         UJ         </> 
=)        <        Z        2 

o 

z 

>• 

1 

X 

UJ 

t-         CC         O         UJ 

t9 

o       o       ± 

» 

<n      1-      ^g      o 

' 

(E 

z 

O 

UJ 

£ 

o 

-1 

>- 

< 

z 

c 

_  .9    J  -o 

o 

1- 

Z 

»    -  .^    • 

oB 

K 

V 

o    »    °    ;; 

a 

Z 

U. 

s  £  •-  z 

UJ 

g 

o 

>- 

> 

< 

X 

h-    CO    ff»    o 

u. 

K 

tlJ 

UJ 

>- 

UJ         UJ 
2        2 

cc 

a 

>- 

Z 

I    ? 

o     o 

it! 

o 

to 

2 

s  s 

r      X 

CD 

o 

_l 

UJ 

^ 

a      Q. 

■ 

2 

o 

UJ 

in 

2 

E 

z> 

> 

3 

3 

C^ 

o 

z 

< 

01 

o 

C^' 

.   -o 

cc 

UJ 

a: 

Q.     J. 

1- 

t- 

(/> 

<t 

o    o 

m 

o 

V 

2 

5) 

o 

UJ 

>- 

u. 

s  s 

o 

2 
< 

1 

o 

-1 

1- 

C 

s  1 

•a 

llj 

O 

2 

2 
5 

1- 

in 

o 

UJ 

1/ 
0. 

in 
cc 

UJ 

a. 

a. 

^ 

S    ^ 
°    c 

p 

> 

O 

1- 

>- 

UJ       S 

(E 

1- 

m 

z 

to 

a: 

I 

e  « 

E 

UJ 

2 

_ 

o:     a; 

UJ 

1- 

z 

I 

?   o  2 
._    o    o 
li-   cr   X 

Q 

>- 

to 

O 

O       UJ 
O        CE 

O 

Z 

Q 

3 

— 

UJ 

2 

< 

<      in 

> 

UJ 

Q. 
O 

o 
o 

U) 

ut 
Z 
o 

2 

C 

2 
C 

£ 

u. 

I 

^   in   (£1 

o 

UJ 
< 

a: 
o 

>- 

_ 

-J 
o: 
■a 

in 

UJ 

a: 
a 
o 

< 

in 

X 

13 
< 

a 

t- 

UJ 

o 
< 

S 

o 

X 

O 

in 
a. 

CE 

t- 

(E 
< 

-J 
3 

THIS      ADDRESS 
RTED      AT     THIS 

RELATED     TRIPS 
IT       BUSES 

o     9 

_J 

z 
< 
u 

-1 
J 
< 

u 
o 

C 
D 

- 
■> 

1 

>- 
a: 
< 

2 
V) 

c 

2 

US 

(E 

2uj 

o> 

I 

in 
a: 

UJ 

m 

S 

Z 

Z 
3 

O 

z 
-1 

> 

u 
u 
> 

X 

S 

UJ 

2 

Z 
UJ 

2 

0- 

UJ 

u 

2 
LU 

g 

u. 
<_ 

z 
u. 

c 

1  Single  family 

2  Duplex     unit 

3  Three     or    foi 

—1 

(E 

< 
-1 

UJ 
CE 

<S 

o    '^ 

a 
m      UJ 

UJ         ^ 

2 

< 

2 

9 

Irt 

UJ 

z<« 

<3oU 

lO    _    Q 

(T  U-  I 

Q  -J 

-  Z 

2 

z 

» 

o 

1- 

u 
o 

1- 

ta 

UJ 

a: 
cs 

2 

sc 
< 

S 

PORTED      AT 

TRIPS    REPO! 
RK     OR     WORK 
CITY      TRANS 

in 
Q. 
oc 

K 
Q 
< 

UI 

s 
—  o 

.S   Z 

> 

is 

II 

o  in 

o 

c  q: 

o   o 

» 

_) 

UJ 

ADDRESS 
C  C  U  P  A  N  T 
OCCUPAN  T 

o 

_) 

UJ 

> 

<I 
a: 

t- 

1 
o 

UJ 

> 

UJ 

o 

UJ 

< 

u. 
o 

1 

(/: 

UJ 

cr 

cr 

UJ 

I 
o 

u. 
a 

u. 

c 

cr 
u. 
cr 

Ui 
u 

z 

UJ 

9 
(/I 

UJ 

Q 

UJ 
2 

O 
(/) 

UJ 

OD       (J 

>- 

1/)       o 

Q.         H 

n      o 

St         K 

10 

z 
o 
to 
o: 

UJ 

a. 

3 

o 

s 
o 

CE 
U. 

tn 

t- 
z 
< 

CL 

U 
O 

o 

AR   TRIPS    RE 

P     a     PANEL 

RCYCLE      WO 

MADE     ON 

X 
(- 

C3 
UJ 

13 

t- 

in 

* 

a 

l/S 

tr  o 

- 

-      c\ 

K 

«> 

in 

u 

)         N 

a 

IT 

O 

o 

^    o    y 

*        °       H 

UJ               '^ 

Z      a     ^ 

Ul 

UJ 

cr, 
to 

UJ 

cr 

2 

i 

cc 
u. 

< 

u      o 

a:    z 

u. 
O 

o 

2 

2 

- 

c 

in 

(£ 

o 

u 
o 

o       =>      o       in 
5£      (_       a. 

u.      y      o      IE 
O       a.      S       1- 

UJ         — '         > 

>      a      o: 
1      Z      "J 

g        UJ         H 

o 
o 

J        UJ       " 

s  -  ::; 

z 

UJ 

UJ 

a 

X 

< 

o 
u 

CE 
UJ 
CD 

0.         (E 
uJ        UJ 

UJ 

O 

o 

o 

t 

1 

»■ 

to 

> 

UJ 

q:       o:      {£       o; 

UJ         UJ         UJ         UJ 

z 
0:0:- 

UJ        UJ 

2  = 
•"  X 

UJ 

;-  «  "^ 

V) 

< 

H 

o 
o 
< 

UJ 

H 

CL 

z 

z     s 

2 

o 

< 

2 

1: 

CD 

z 

CD       CD      as       a 
3       rs      zi       * 

i  i  i 

rs      3      z 

>  ? 

a  a 

"  2f 

E     3    a 

UJ 

_) 

< 

c 

1- 

> 

2 

z      z 

IS 

z 

CE  to 

cs  to 

> 
2 

. 

? 

- 

5 

J 

■ 

'^ 

- 

; 

* 

< 

z 

Z         Z        2         Z 

z      z      u 

'-'  < 

in 

-J 

1      1      1 

or 

» 

5 

D 

in 

h- 

O 

-1 

Z 

I 

< 

>- 

»- 

Q 

1 

(/) 

z 

1- 

o        = 

E       ^ 

vs 

(- 

2 

t/i 

1- 

(/) 

< 

L 

0 
< 

i 

a 
c 
t 

z 
o 

1- 

Q       o 
<       I 

Z 

UJ 

1- 
< 

2     o 

h- 
Z 

o     > 

Q.       < 

a.     o 

UJ 

S 
S 

o 
o 

z 

UI 

S 
Z 
o 
o 

3 
1- 

C3 

2 
< 

< 

1- 

'    1 

<- 

(E 

</) 

» 

to 

1 

C 

0 

o: 

_J 
< 

a: 

UI 

"o: 
o 

UJ 

c 

o 

Q. 

(/)          2 

(J       o 
<         X 

UJ 

10 

> 

z 

_l 

1 

00 

> 

Il  1 

> 

UJ 

< 
tr 

1- 

<          (E 

o 

I 

1 

<  <t 

(J      Q 

1- 
Z 

0. 

t/s 

IN 
LETEO 

:d 

ECKEO 
ECKED 

DITED 

:hed 

CORRE 

I            1            ■ 

S      t      o      o                      1      UJ      <n 

1 

UJ 

I 

> 

ouJ^QujZ               -o 

< 

< 

^^O-'CSCSS-O^lE 

^^lyooSuJi 

U) 



1 

^£a.u.otJx>uj 

l- 
cr 
o 
a. 

LU 

or 
or 


LlI 

I- 

X 

Ll) 


"~ 

- 

o 

o 

o 
li. 

d. 

X 

UJ 

■o 

1i 
1? 

3 

o 

X 

* 

O 

O 

w 

W 

o 

■o 

0) 

E 

w 

w 

c 

0) 
(A 

o 
Q. 

c 
O 

«0 

Q. 

3 
1- 

o 

1 

< 

[ 

c 
o 

o 
o 
o 

_) 

5S 

1 

1 

1 
1 

a> 

c 
'c 
c 

o> 
w 
OD 

■o 
o 

<c 

a 
o 

O) 

<1> 

4)     O    c 
O     -    t- 

1 

00 

■c    "2 
lo     a>      ® 

-       C         Ol 

«  o    5 

i  <5  s 

o 
a> 

< 

CVJ 

o 

o 

< 

c 

CM 

o 

_     CVJ 

°     ? 

CM 
—     O 

o 
• 

< 

c 

CM 
o 

—    CM 

< 

a> 
< 

0)     a> 
<    < 

<  < 

C       3 
O 

< 

k.     k. 
<    < 

3 

O 

3 

o 

E       3 

o 

3 

O 

E       3 

o 

N 

V 
Q.        o 

Q. 

a 

to 

rv.. 

■o 
~      c 

—       UJ 

5      a. 

>.     (— 

(B 

1- 

y 

o 
o 



ID 

<n     n.. 

^      c 

■o       <u 

c 
o 

o 
to 

1- 

o      a; 
Z      > 

ro 

1 

ro 

OJ 

>      -J 

0) 

x> 

E 

Z 

■o 
o 

- 

o     1 

<J 

_ 

c 

'^  £ 

< 


c 

E  Z 
a  o 
CO  O 


< 


4> 

> 

CO 

o 

*- 

.w. 

JZ 

H 

O) 

k.  — 

o 

0)    c 

<S   4> 

?; 

— 

Q>  -o 

So 

o 

a:  o 

cO^ 

c 

4> 

o 

o> 

o    •- 
Q.    O 

in 

o 

_ 

w 

<i> 

c 

"-^ 

a> 

1 

o 

o  o 

> 

n 

«>  <u 

^.h 

•Ox: 

—   c 

Q. 

tB 

O    T 

0) 

o 

o  x: 

o 

a>  o 

$m 

5c/)  W  o 

tu 

CO 

CO  X 

—•cm' 

lO  <*  »0  CD  t^  00 

ai  d 

c 
—  c» 


._  *  c 


if  -  i-  .t  = 

01 


k-      k_      C     g^ 
O     °     /P    ~"  — 


Ol  <" 


■-  .5  3  -  O 
S  i  O  CO  O  CO  "^ 
Ol    CI,    Q.     -     "     .  O 

c   c:    3  a»  «  «>  c 

"     <U      '      K    X   1^   XS  — 

SI  "A  t<<<  ess 

O    O    ._     I      I      I      o  p  ^ 
.Q-Q-CLCMCMrOOl-Ol 

^_-  CM  ro^iricbN<xJ<J> 


iS  -  2 

-  y  :e  o 

Ox:  0)     . 

O  ^  >o 

«  >,  goo 

.!2   c  2  J 

0)   o  o    o 

_J  O  2  c 


< 


o 
(J) 


.-         <vi 


3 

O 
ro 


MONTANA  HIGHWAY  COMMISSION 
PLANNIN€  SURVEY  SECTION   , 
TRUCK  INTERVIEW  SHEET 


Page 


of 


Interviewer_ 
Date  


LICENSE  PLATE  NO. 
YEAR  &  MAKE 


GROSS  VEHICLE  '^IGHT 
OWNER 


ADDRESS. 


ADDRESS  WHERE  GAPJIGED   (If  not  the   same   as  owner's). 


DRIVER 

TRAVEL  DATE. 


ADDRESS 


NUMBER  OF  TRIPS  ON  TRAVEL   DATE. 


Card  No. 

City  Code__ 
Sample  No._ 

_G.V.W. ^ 

Zone  No. 


A. 


PHONE 


Month/Day  of  Week. 


TYPE  OF  TRUCK   (Col. 35)    (Circle   one) 

4  -  pickup  or  panel  5   -  other  2S  single  unit 

7  -  3D  single  unit  8  -  combinations 


6  -  2D  single  unit 


TRIP 
NU«BER 


OBIGIK 
««ER£    010   THIS   TRIP  BEGIN? 


OESTINtTIQN 
WHERE    DID    THIS    TRIP    END? 


TliUCK 


PURPOSE 
OF   STOP 


TRUCK 


.\.«i 


hJi 


..rr 


V — n; — nr 


8 

9  OH 
MORE 


a 


5 

4 
5 
6 

7 

e 

9   OB 
«»OBE 

fff 


Q 


»T  *?  J 


9  OR 
MORS 


T 


73 — 157" 


^°"e 


hl 


1^°"' 


jj_ 


K — p — mr 


P.M 


9  OR 

MORE 


9  OR 
"ORE 


in 

2; 

— 

— 

— 

— 

- 

o 

QS 

» 

—         — 

—         — 

^ 

—          — 

._ 

o    ^    ■ 

c^g 

—        *— 

—          L_ 

—         L 

_ 

•p  1 — 1 

2o 

o 

<  < 

O     o 

CL  U. 

X 

' 

UJ 

erviewer 
Sh 

omple 

H- 

— 

IE                C/> 

2 

. 

~         ~ 

— 

—         — 

—          — 

_ 

, 

! 

1 

CL  2 

122  —  22  —  2  ^- 

Jc 

:^c 

-2-2- 

-22— :52 

-22  —  ^^- 

— 

1 

5 

1                           ^ 

5           1 

i                            k 

1 1 — 

- 

i                           c 

5 

-          -_ 

— 

;                             < 

__ 

> 

_ 

_              

3 

— 

— 

-              

... 

■"          "^ 



u 

j  2 

|o   2  K 

■ 

—                   1— — 

1.  . 

w  2  u 

2 

W   H  UJ 

O 

1 

5   ui  CO 

2  CO  "' 

h- 

< 

o       ^ 

2 

<^  >  ^ 

UJ  UJ 

»— 

>-  >  r* 

O) 

1  ^^ 

UJ 

Q 

r^  w  UJ 

!<-             1- 

?  -^  o  2          «u 

' 

1 

^z  <  F 

1                           "O 

o 

o 

<       o 

< 

c 

, 

— 

. 

1                          o 

(/> 

% 

u 

O      CT> 

O 

V)      Q) 

(X   — 

^     2 

2 
O 

q: 

(/> 

O 

! 

(/) 

1 

_    o    S^ 

°  1 

o 

z 

»-       E     TD 

0) 

3       (U 

o    2    ^ 

0)     •=                  F 
c     «>    «    B     - 

*    —     O      o     10     . 
C     -J   Q     »-    IxJ 

— 

~ 

.9--2 

- 

—         — 

I 


